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ADVERTISEMENT. 



The following fleets are neither 
correct enough for the public eye, nor 

full enough for the mqft part of read- 
ers ; but the apology is, that they are 
intended only for thofe who are to 

hear them filly explained. 
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MEDICINE 



' ' ' 

I. Medicine is the art of prevent- 
ing and of curing difeafes. . 



IL Before confidering the appli- 
cation of this art to particular dif- 
eafes, certain general dodrines are 

neceffary to be prem ifed, which are 

called THE INSTITUTIONS OF 
MEDICINE/ 



A 3 Iff. 
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III. The Inftitutions of Medicine 
are divided into three parts. ' 



The firft treats of life and health. 



.The fecond delivers the general 
do&rine of difeafes. 



The third delivers the general 
do&rine concerning the means of 

preventing and curing difeafes*. 
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MEDICINE. 



TART I. 
PHYSIOLOGY. 



IV. THE doftrine which ex- 
plains the conditions of the body 
and of the mind neceflary to life 

and health, is called PHYSIOLO- 
GY, or the Dodrine of the Animal 
OEconomy. 



V. The functions of the animal 
oeconomy are many and various, 
a'nd'fo complicated with each other? 
that it is difficult to find the moft 
proper order in which they may be 

delivered. That, however, feems the 
beft which confiders them as nearly 

as 
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as may; be. according to the feries of 
caines and effe&s. 



VI. Upon this plan, we fliall treat,. 

1. Of thefoiid matter, of which 
a great part of every organ of the 
body confifts. 

2. -Of the nervous fyftem,. in 
which the motions of the body for 

the inoft part begin, and upon which 

the motions produced, in it chiefly 
depend. 

3. Of the motion and' circulation 
of the blood, and of the feverai or- 



ans and actions employed in.fup- 
porting*it.. 

4. Of the functions employed in 
fupporting and repairing the feverai 
folid and fluid matters of the body: 

jid, on this occafion, of the nature 

of the feverai Juids themMves. 

5. Of 
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5. Gf the organs employed in. 
receiving and modifying the impref- 
fions of external bodies neceflary to 
fenfation ; and of their feveral func- 
tions.; 

6. Of the motions of the whole 

body, or of its feveral parts, which 
depend on the aftion of mufeles, 

»nd not before explained. 

7. Of the funftions peculiar to 

the fexes* and of generation. 



PHY. 



r 



PHYSIOLOGY. 



SECT. I. 



Of tb.e Simple Solids-. 



VII. The folid parts of the body 

feem to be of two kinds; one whofe 
properties are the feme in the dead 

as in the living, and the fame in 

the animate as in many inanimate 

bodies ; the other whofe properties 

appear only in living bodies. In 
the laft, a peculiar organization,. 

or addition, is fuppofed to take 
place; in oppofition to which, the 

firft.ars called the SIMPLE SO- 
LIDS. Of thefe only we fliall treat 

here, and of the others, which may 
be called VITAL SOLIDS, being 
the fundamental part of the nervous 

fyftem,.. 
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* 

fyftem, we fliall treat under that title 
ia the following fedtion. 



VIII. The -Ample folids are fuit- 
cd to the purpofes of the animal oe- 

t 

conomy by a certain force of cohe- 
fion, joined with a certain degree of 

flexibility and elafticity. 



IX. Thefe properties of the Am- 
ple folids, in different parts of the 

"body, in different bodies, and on 
different occafions in the fame bo- 

tly, are necefiarily in different de- 
grees ; and this feems to depend 
upon the difference of the mixture, 
aggregation, or organization of the 
iolid. 



X. The matter of the fimple fo- 
lic! everywhere, except in the bones, 
appears to be an homogeneous ag- 
gregate ; 
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gregate ; and there is no proper e- 
vidence of its being formed of cer- 
tain parts naturally difcrete and in- 
coherent, which are cemented by o- 
"thers of a different nature." 



XI. Of the fimple folid confider- 

ed as an homogeneous aggregate, 
the integrant parts are a mist, which 

feems to be nearly of the fame kind 
in all the different parts of the hu- 
man body, and perhaps in moll of 
parts of every animal : So far 
as we yet know, the variety of it is 



Luc 



very inconfiderable. 



XII. This, which may be called 

the ANIMAL MIXT, is found, by 

chemical experiment, to be. consi- 
derably different from every kind 
of vegetable or foffil matter f but 
the fame experiments hardly teach us 

any 
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anything exaft or ufeful with refpett 
to the conftituent parts of this mixt. 



XIII. The only particular relative 
to this, which we exa&ly know, is, 
that the animal mixt is formed o£ 

water, and of fome other matter 

concreting with it ; that, on differ- 
ent occafions, the ftate of it is va- 

ried by the proportion" which the 
water bears to the other concreting 

matter.; and that, efpecially by a 
different proportion in this refpedy 
the fimple folid differs in its force 
of cohefion, flexibility, and elaftici- 
ty (VIII). 



XIV. The proportion of watei: 
to the other matter in the animal 

mixt of different perfons feems to 
depend, in the firft place, upon the 

B ■ nature 
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■- 

nature of the original ftamina in 
each; as the different ftate of Am- 
ple folids, which appears early to 

diftinguifh fex and temperament, 
continues refpedively the fame thro 5 
the whole of life, even though the 
different perfons are under the fame 

external" circumftances. 



XV. But, in every particular per- 
fon," that proportion is conftantly 
changed by the progrefs of life; and 
this happens more or lefs .as other 
caufes concur. 



XVI. The caufes that can affefi 
the mixture of the fimple folid, are 
either the ftate of the nutritious fluid 
conveyed by the ordinary channels, 
or fome matters from without infi- 
nuated into the folid. ' 

XVIL 
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XVII. The ftate of the nutritious 

fluid may be varied by the quanti- 
ty and quality of the aliment taken 

+ 

in, by the powers of conception and 
affimilation, by the circumftances of 
application and concretion, or by 
certain praeternatural matters can* 
tied along with it. - 

XVIII. The external matter, that 
maybe infinuated into the fimple 
folid is various, but for the moft 
part is only aqueous moiftiire. in 
greater or lefs quantity. 

XIX. . That- thefe feveral caufes 
may afFeft the proportion of water 
in the fimple folid, and thereby give 
a different ftate of it, is fufficiently 
obvious : . That the fame caufes may 
alfo affeft the other concreting 
matter, we can, in general, perceive 

B 2 to 
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to be~poffible; but in what manner, 
or upon what occafions they do io 
is not eafily difcerned. 



XX. The properties of the fim- 

ple folid (VIII.) may be alio varied 
by its ftate of aggregation ; and this 

again may be varied, i. By the 

temperature of the atmofphcre to 
which the body is long expofed. 2. 

By the prelfure, external or inter- 
nal, which is applied to the folid. 
3. By the degree of extenuon of the 
folid -beyond its natural ftate, which, 
in every living body, is given more 
or lefs to every paat of the foft or 

flexible folids; and, laflfy, by the 
motion or reft to which the folid is 

accuftomed, 



XXL 
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XXL The properties (VIII.) of 

1 

the folic! parts are alfo varied by 

the ftate of their organization. 

This every where depends upon 

, an arrangement of fibres, the ftate 

: of cellular texture, or upon a texture 

* 

of veffels ; and therefore, to explain 
the different ftates of organiza- 
tion, it will be enough to mention 

the caufes of the differences which 

occur in thefe fundamental .parts.- 



XXII. Fibres may differ in fize 
by the feveral caufes (XIV.-XXI.) 
affefiing the mixture aud aggre- 
gation of the matter, of which 
they are formed, and by thefe 
caufes alone; but how far the or- 
ganization of any part depends 
upon an arrangement of fibres, 
we cannot -diftinftly perceive; arid, 
if it does, we cannot .« perceive, that 
the ftate of fuch parts differs 0- 

£ 3 therwife 
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therwife than by the ftate of the 

cellular texture every where inter- 

pofed between the fuppofed fi- 
bres.. 

XXIII. The ftate of cellular 
texture is the moft important 
circumftaoce in all organized parts ;. 
and it may be varied by many 

different caufes. I. The texture 
may be more denfe, and there- 
by firmer, as it has been more. 
grefied by the actions of life or 

external force; by which means 
efpecially it is changed in the pro- 
grefs of life. 2. The cellular texture- 
may be increafed in bulk, and ren- 
dered firmer by a new growth ta- 
king place in it, as frequently hap- 
pens in membranes which areflow- 
fy and gradually ftretched out* 
3. The fame texture may become 
weaker by fome part of it being 

eroded." 
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eroded by acrid matters generated" 
in the body, or externally applied. 
4. It is analogous to this, that, when 

any part is fuftaincd by feveral 
layers of cellular texture or mem- 
branes, fuch fupport is weakened. 
by one or more of thefe layers be- 
ing cut through; and the fam.e 
weaknefs is induced when any 
external compreffion> which, for 
feme time, had been applied, is 
taken away. 5. The ftate of the 
cellular texture is varied by the 
matter contained in its cells; 
which is fometimes a matter con- 
creting into a folid mafs, and fome- 
times a preternatural quantity of an 
aqueous inelaflic fluid.. The bones 
formed in &e lir.it manner may a- 
gain become foft by the hardened, 
matter's being diffolved and reab- 
forbed. 6, When ■the mobili- 



% 
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tv of parts on one another cle~ 
pends upon the extent of cellular 
texture conne&lng them, that mo- 
bility is dimmilhed or deftroyed 
by a great part of the cellular 
texture being eroded or cut away* 
and the remaining parts being u-*- 
nited together; fo that the parts 
are now connected by a fhorter 
portion o£ cellular texture than 
before. 7. Parts naturally lepa- 
rate may lofe their mobility by 
being joined together by a cellu- 
lar texture formed between theiiTj 
as -happens when any two furfaces 
are for feme time kept clofely ap- 
plied to each other; 



X,- 



XIV.- In io far as a folid part 

is formed by a texture of veflels, its 

properties (VIII.) may be varied 

by the different ftates of thefe vef- 

fels ; 
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fels ; which, I . may be more or lgfs 
full of fluids. 2. They may be 

: changed into a folicl mafs, by tlie 

fluid, contained and ftagnating in 

; them, concreting into a folid. 3, 

I They may be changed into a folid, 

if the fluids that fhould pais through 

them are intercepted, and the cavity 

is -filled with a cellular texture ; or, 
4. They may be changed into a fo- 

ii 

lid, if, by collapfe or preffure, the 

fides of the veflels are applied to 
each other, and concrete together. 



XXV. The pathology of theiim- 

ple folids cannot be properly fepa- 
rated from their phyfiology; and 

therefore, many different ftates of 

thefe folids, though fuch as are al- 
ways morbid, are mentioned above. 
We think it alfo proper to fubjoia 

here. 



22 FHYSI OLOG Y, 

here a fhort view of the whole of 
that pathology. 



CT 



XXVI. The difeafes cf the fimpl 

folids are, 
L Thofe of the naturally fofc 



parts. 

J- Debility with flexibility. 

Dcbik tenerum, gracik, Gmibi 
Pathol 1 6 1. I. 

Beblk iabidwn Gaitb. ibid. 161.2. 
2.. Debility with fragility. 

Bebikj$k i Gaub„i6i,z. 

3. Laxity. 



B chile laxum, fiaccidum, Gcrnh 

160. I; 

4. Flaccidity. N 

B chile iners, Ganh 160. 2. 

5. Ri-Tidity diminifliine flexibi- 



lity, 



M g i~ 
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Rigulvm tenax, Gaub. 165, 1. 
[ 6. Rigidity deftroying flexibility 

\ Rigidum durum* Gaub. 165. 2. 



pi. "Thole of the naturally hard 
I parts. 

\ 'I. Flexibility. 

1 

Debile flexile* Gaub. 160. 3. 
2. Fragility. 

Fragile fpongiofum, Gaub, 161,4. 
■Fragile vitreum* Gaub. 165. 3, 

Of all thefe morbid affedions, we 
fitppofe the remote and proximate 
caufes may be underftood from 
what is delivered above, (XIV 

XXIV.) 



i 



SECT. 
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1 * 



SECT. n. 



Of the Ner.vous System, 



XXVII. The nervous fyftem, as 
the organ of fenfe and motion, is 
connected with fo many functions 
of the animal oeconomy, that the 
ftudy of it mull be of the utmoft 

importance, and a fundamental part 
of the ftudv of the whole oecono- 



A general View of the Nervous 



Syjlem. 



XXVIII. The nervous fyftem 
confifts of the medullary fubftance 

of 



! PHYSIOLOGY. 25 

1 
1 

If 

r 

jof the brain, cerebellum, medul- 

lla oblongata, and fpinalis 3 and o£ 
the fame fubftance continued into the 

Inerves, by which.it is diftributed to 
^nany different parts of the body* 



M ^ 

U m 



] XXIX. The whole of this fyftem 
|,feems to be properly diftinguifhed 
[into thcfc four parts. 



I -i. The medullary fubftance con- 
Itained in the cranium and vertebral 

i 

I cavity, - the whole of which feems 

i * 

\ to confift of diftinft fibres, but 
» without the feveral fibres being fe- 

i 

!-.parated from each other by any evi- 
[.dent enveloping membranes. 



I N. When we fpcak off un&ions, which 

I are or may be in common to every part 
of this portion of the nervous fyftem, we fliall 
fpeakof the whole under the title of the 

BRAIN; 

c 



I 

if 

{ 



i 
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BRAIN; but, vhm it is necefiary to 
diftinguifh ttej particular} parts, avc (hall 
take care to avoid ambiguity, 

2. Connected with one part or 
other of No. i. are, the NERVES, 
in which the fame 'medullary fub- 

ftance is continued, but here 
more" evidently divided into fibres, 
each of which is feparated from 
the others by an enveloping mem- 
brane derived from the pia mater. 

3- Parts of the extremities of cer- 
tain nerves ( 2. ) in which the me- 
dullary fubftance is divefted of the 
enveloping membranes from the pia 
mater, and fo fituated as to be ex- 
pofed to the adtion of certain ex- 
ternal bodies, and perhaps fo fra- 
med as to be affeded by the action 
of certain bodies only: Thefe we 
name the SENTIENT EXTREMI- 
TIES of the nerves. 
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I 4. Certain extremities of the nerves 
|( 2. ) fo framed as to be capable of a 
^peculiar contra&ility, and, in confe- 
rence of their fituation and attach- 
5ments, to be, by their contraction, 
fcapable of moving moll of the folid 
land fluid parts of the body. Thefe 
J we name the MOVING EXTRE- 

r 

JMITIES of the nerves: They are 

: commonly named MOVING-' or- 

I MUSCULAR FIBRES, 



* 



a 



1 



N. That the raufcular fibres arc a conii- - 
nuation of the medullary fubftance of the 
brain and nerves, has not been fliewn by 

the anatomifts, nor univcrfally admitted 
by the phyfiolo gifts • but we now fuppofe 
it, and hope afterwards to render it fufH- 
ciently probable. 



Are the ganglions of the nerves to- 
be confidered as a part of the ner- 

I G 2 WHS 



I 



i 
I 

s 

I 

i 

■ 

■ 
f 

b 
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vous fyftem diftinguifhedby a pecu- 
liar function? 



XXX. Thefe feveral pails of tlic 

nen r ous fyftem are every where die 

fame continuous medullary fubiiance 

which we fuppofetohethe vital folid 
of animals, fo confututed in living a- 

nimals, and in living fyilems only* 
as to admit of motions being readily 
propagated from any one part to e- 
very other part of the nervous fyf- 
tem, fo long as the continuity and 
natural living Hate of the medullary 
fubftance remains. 



N. It is obferved, that the compreGIon 
of any part of the medullary fabfiancc 
prevents the communication of motiop-.be- 
tween the parts that He en difFerent fides of 
the part comprefTed; and it is probable, 
there are other caufes befides compreGioa,. 
which mavalfo aiecl the medullary fub- 

■ ' fiance 
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Ha nee, fo as to interrupt in it the commu- % 
nication of motion ; but they- are not di- 
flinclly known. In the mean time, we 

"ufe the expreffion,. of a nerve, or other 
portion of the nervous fyftem being free,- , 

to denote its being free, not only from 
comprefllon, but from every otber fuppo- •• 
fed caufe interrupting the communication : 
of motion. ' 

The condition fitting the -medullary fub- - 
dance for having motion propagated in it, - 

• we fuppofe to be the prefenceof a certain 
fluid; which we therefore name the nervous 
fluid, wir'umt meaning however at prefent 

to, determine any thing with regard to its-- 
fource, nature, or manner of afting. .- 

XXXI. In the living man, there is -; 
an immaterial thinking fubftance or ' 
MIND conftantly prefent ; and eve- - 

ry phaenomenon- of thinking is to- - 
be confidefed as an affedion or fa- - 
culty of the mind alone. But this 
immaterial and thinking part of man 
is fo connected with the material and 

C 3 corporeal- 
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corporeal part of him, and particu- 
larly with the nervous fyftem, that 
motions excited in this give occafi- 

r 

on to thought ; and thought, however 

occafibned, gives" occafion to new 

motions in the nervous fyftem. This 

mutual communication or influence 
we affiime with confidence as a fact : 

But the mode of it we do not under™ 
ftand, nor pretend" .to explain; and 

therefore are not engaged to obviate 
fee-difficulties that attend any of the 
fuppofitibns which have been made 
concerning it*. 



V 



XXXH.The phaenomena of the ner- 
vous fyftem occur commonly in the 
following order. The iro pulfe of ex ter- 
nal" bodies ads upon the fentient ex- 
tremities of the nerves ; and this gives 

Qccaiion to grecentiorf or thought, 

which; 
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which, as firft arifing in the mind$ 

we term SENSATION. This fcnfa- 

lion, according to its various modi- 
fication, gives oecafion to- VOLITI- 
ON, or the willing of certain ends to be 

obtained by the motion of certain 
parts of the body; and' this volition 

* 

gives oecafion to the contra&ion of 
mufcular fibres, by which the mo- 
tion of the part required is produced'. 



N. This is an example of the molt or-" 
dinary cafe; but we do not mean to fay; 
It is the only cafe of communication be- 
tween the different parts of the nervous 
- fyftem; 



XXXIII; As the impulfe of bo«- 
dies on the fentient extremities of 
a nerve does no.t oecafion any 

fenfation, unlefs. the nerve be- 
tween, the fentient extremity and. 

the 
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the brairi be free ( XXIX.. 3. ) ; 



and as, in like manner, volition does 
not produce any contra&ion of muf- 

cles, unlefs the nerve between the 

brain and mufcle be alfo free ; we con- 
clude, from both theft fa£ts, that fen— 
fation and volition, fo far as they are' " 

connected with corporeal motions, are * 
functions of the brain alone;* and: 
we prefume, that fenfation arifes 
only in confequence of external > 
impnlfe, producing motion in the 
fentient extremities of the nerves, 

r 

and of that- motion's being thence 
propagated along the nerves to 
the brain ; and/ in like manner, • 
that the will operating in the brain 
only r by a motion begun there, and 
propagated along the nerves, -pro- • 
ducestke contraction of mtifcles, 

XXXIV 
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XXXIV. From what is now faid r 
we perceive more diftin&ly the dif- 
ferent fun&ions of the feveral parts 
of the nervous fyftem,asdiftinguifh- 
ed in (XXIX.) i. The fenticnt ex- 
tremities (XXIX. 3.-) feem to be 
particularly fitted to receive the im- 
preffions of external bodies, and ac- 
cording to the difference of thefe im- 
rpreffions, and of the condition of 
■the fentient extremity itfelf, to pro- 

ipagate -along the nerves motions. 
of a determined kind, which, commu- 
nicated to the -brain, give occafion 
tofenfation. 2. The- brain (XXIX. 
1 .) feems to be a prt fitted for, and 
fiifceptible of thofe motions with 
which fenfation, and the whole con- 
fequent operations of thought are 

\mJ 

eonneded, and thereby is fitted to 
form, a communication between the 

motions 



cv 
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motions excited in the fentient, and 
thofe in confequence arifing in the 
moving extremities of the nerves, 
which are often remote and diftant 

from .each other. 3. The moving 
N extrem ities (XXIX. 4.) are fo framed 
s to be capable of contraction, and 
of having this contraction excited by 
motion, propagated from the brain, 
and communicated to the contraCtile 
fibre. 4. The nerves, more ftri&ly 

fo called (XXIX. 2.), are to be con- 

idered as a collection of medullary 
fibres, each inveloped in its proper 
membrane, and thereby fo feparated 
from every other, as hardly to admit 
of any communication of motion 
from any one to the others, and to 
admit only of motion along the conti- 
nuous medullary fubftance of the fame 

fibre, 



1 
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fibre, from its origin to the extremi- 
ties, or contrariwife. 



Xi 



XXV. From this view of the parts 
•of the nervous fyftem, of their feve- 
ral functions and communication 
with each other, it appears, that the 
beginning of motion iirthe animal 
osconomyis generally conneaed with 
fenfation; and that the ultimate ef- 
fects of fuch motion are chiefly ac- 
tions depending immediately upon 
the contraction of moving fibres, 
between which and the fentient ex- 
tremities, the communication is by 
means of the brain. Wherefore, in 
ftudying the nervous fyftem, we 
judge it proper to confider, i. Sen- 
sation, and with that the general 
fundion of the fentient extremities. 

The aftion of the moving fibres. 

' 3- The 
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. The function of the brain. "In 
confideriog thefe three heads, the 

function of the nerves, more ftri£bly 
fc called, will, of courfe, befufficient- 

It explained. 



CHAP. L 



Of Sensation. 



2i 



XXXVI. Our fenfations may be 
considered as "of two kinds: 1. Thofe 

riling from the hnpulfe or impreiii- 
on of external bodies, which we there- 
fore name SENSATIONS OF IM- 
PRESSION. 2.Thcfcarifingfrom 

the mind's being confeious of its own 
action, and of the motions It excites; 
and thefe we name SENSATIONS 

OF CONSCIOUSNESS, 

■4. 

Sen- 



PHYSIOLOGY. . 37 



Senfations of hnprejjlom 



XXXVII. The fenfations of im- 

preffion are very various, but have 
been- generally referred to five heads 
■or kinds, commonly called the five 

t 

feiiles 5 that is, thofe of fight, hear- 
ing, fraell, tafte, and touch. 



XXXVIII. The four firft of 

.thefe are each of them properly con- 
sidered, as forming one genus of 
fenfations : i; As the particular 
fenfations comprehended under each 
head (XXXVIL), though very va- 
rious, are, however, perceived to 
have fomewhat common to all of 
.them. 2. As thofe of the fame ge- 
nus all arife from impreffions made 



D 



upon 
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upon one part of the body only, 
and that of a peculiar organization, 
3. As thofe of the fame genus all a- 
rife from the a&ion of external bo- 
dies of one kind only, or of one 
and 'the fame quality, by means of 
which they act upon our organs. 



XXXIX. No fuch charaders con- 
cur in cftablifliing one genus of the 
fenfations referred to the fifth head 
of touch, which are various in all 
thofe refpeds (XXXVIII.) ; and 

phyfiologifts feein to have referred, 
to this head of touch, every fenfati- 
on that does not manifeftly belong 
to the other four; and, among the 

reft, many of the fenfations of con- 
fcioufnefs. It might perhaps be ufe- 

fill to diftinguifli into genera, the 

feveral fenfations referred to touch] 

but 



-1 T 

1 



v. 
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i 

|but it is not neceflary to be done 



t i 



here. 

# 

: l; From certain fenfations referred 

I 

Jo touch, it appears, that not only 



Mie extremities (XXIX. 3.), but 
jthat every part of the nervous fy- 
jftem (XXVIII.). is fentient with 
fefpeftto certain impreffiona,- 



'A 



1 

k . 



* t' 



* t 

3 



Sen/at ions- of Conjcioufnefe 



W 4 



XL. The fenfations of confciouA 
^hefs may be referred to the follow- 

:ing heads .: 1 . Thofe of appercep- 
tion, by which we are in general 
|eonfcious of thinking, of percei- 
ving, judging, and willing, . and 



fjhereby of our exiftence and identi- 
|f. 2. The fenfations arifing from 

D2 , the 
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the particular ftate of thinking, as 
perception, memory, and judge- 

ii 

meaty are more or lefs clear, rcadv, 
or exact, 3. The fenfations anfine 
from the particular Hate of volition, 
and its- various modes. 4. The fen- 
fations arifing from the general ftate 
of adtion, as vigorous or weak, ea- 
fy or difficult. 5. The fenfations 

arifing from particular attions, or a 
confcioufnefs of the a&ions excited, 
and of the motion of the different 
parts of the body. 6. The fenfati- 
ons arifing from the diminution or 
abfence of impreffions* 

Under each of thefe heads, a great 
number of particular fenfations are 
comprehended, but not neceflary to 
fee farther fpecified here. 



Laws* 



I 

I 

■>- 

t 
LI 

I 

V/V. 

!.'■ 

s 



a 
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Laws) or general Ctrcionjlances of 

Senfatum* . 



■ 



• XLI; Of the four firft genera 
gXXXVII.), the lenlations- arifing 
jgive no indication of the nature of 
|the bodies afting on our organs, or 

M ..the mode of their. a&ion: and, 
,|when we otherwife learn thefe cir- 



:iumftances, we can perceive no ne- 
|ef% ( connedion between them 

4 

Mnd the fenfations which they pro- 
duce.. But, from certain lenlations 
■\jpf touch and. confcioufnefs, we ac- 
quire the notions of folid figure, of 
^notion,, impulfe, impenetrability, 
pad the communication of motion, 
|nd confider the lenlations as exaft- 
;|y.correlpondent to the circumftan- 
i u 3. cea . 



-*? 



% 
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ces of external bodies. At ttie fame 
time, as we know of no other a&i- 
on of bodies on each- other, but 

that of impulfe; and as, in the cafe 
of the fenfations of the four firft ge- 
nera, we learn, that an impulfe 
takes place, we have comprehended 
the whole under the title of fenfati- 
ons of impreffion, and confider all 
of them as perceptions of impulfe, 



XLIL To produce any fenfation 
of impreffion, a certain force of im- 
preffion is neceflary; and, from a 
leffer force, no fenfation arifes. 
The degree of force is alfo li- 
mited on the other hand; as, in a 
high degree, it deftroys the organ; 

and, in degrees approaching to this, 
a general fenfation of pain, rather 

than 
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than the fenfation of any particular 

objeft, is produced. 



XLIIL Within thefe limits, how- 
ever, our fenfations are not exactly 

correfpondent to ,the force of im- 
preffion, nor do they make any ex— 

aft eftimate of that force. For the 

moil part, fenfation is relative to 
the change that is produced in the 
nervous fyftem, and a fenfation 
proves ftrong or weak, only as it is 
flronger or weaker than that which 
had immediately preceeded it, or 
than that degree of force to which 

the nerves had been immediately 

before accuftomed. For this reafon 

too the limits (XLII.) are very va- 
riable,. 



(XLIV.) 
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XLW. Different fenfations do 
not always imply a different kind 

of action in the bodies producing 

them; for fometinies different fen- 
fations arife merely from a different 
degree of force in the fame kind 

of action, as is manifeft in the cafe 

of "heat and cold.- 



XLV. To fenfation from impref- 
fibn, a certain duration of imprefK 
on is neceffary : 



XL VI. The mind's refting for 
fome time upon one fenfation is cak 

led ATTENTION. This, like 
the duration (XLV.) is neceffary 
to give an impreffion its full e£* 

■i 

feet, 



XLVIL 
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XLVII. The mind feems to be 



determined to attention by the force 
of impreffion; by the pleafure or 
pain arifing from it; by the degree 
of emotion or paffion produced by 
thefe; and, laftly, by the emotion's 
beine more or left related to the 
perfon feeling. 



XLYIIL If the force and duration 

of impreffion, and the attention of 

mind, arc all in the due degree, the 
fenfation often remains for fome. 
time after the impreffion or aftion 
of the external body has ceafed, 



XLIX. The mind admits of, or 
or can attend to, one fenfation only 
at one .time. 



! 



J-if 
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L« ThougS the mind admits but 
of onefenfation at one time, feveral 
impreffions may act at the fame time, 

if they be fuch as can unite in pro- 
ducing a fingle fenfation j* and fuch 
is the cafe of many of the impref- 
fions which produce the particular 
fenfations of the fame genus, as in 
thofe efpecially of colour, found; 
finell, and tafte. 



LI. In each of thefe genera, many 
impreffions which feparately produce 
particular fpecies can unite in pro- 
ducing a fingle fenfatiqn which is al- 
ways a neutral, or one different from- 

either of the feparate fenfations* 



LII. This union of impreffions 
may take place, either when the im- 
preffions are exactly Synchronous, 

or 
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. or when the one fucceeds the other 
I before the fenfation of the firfi: 

■ 

I (XL VIII.) has -ceafed. 



LIIL Though the motion excited 

t 

: in the fentient extremities by im- 

iprefiion remains fome time, as in 

i *™ 

\ (XL VIII.), it muft be fuppofecl to 
\ become continually weaker, till at 

i 

f length it ceafes altogether, and with 
:it the fenfation. 



. i 
.2 

V! 



.1 



LIV. The fame impreffion foon 

*r 

r 

\ repeated, does not produce the fame 
fftrength of fenfation asbefbre. Hence, 
.all new impreffions are, caeteris pari- 

w 

$bm, flrongeft ; and moderate i mpreffi- 

t; 

|ons frequently repeated produce no 
fenfation, unlefs their force is con- 
j^iiderably increafed. 



* ** 

■ 

1 



LV. 
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LV. Adlions which at firft pro- 
duced a fenfation of confcioufnefs, 
as accompanied with volition, come, 
by repetition, to be performed with- 
out any fenfation ; or they produce 
it only when they are performed 

with uneafinefs, pain, or unufual 



LYI. Impreffions being given, 
iheir effects in producing fenfation 
•are different indifferent perfons, and 

in the fame perfect at different times. 
This mull arifefronj fome difference 
in the frateof the bodies aded upon, 
which may perhaps be referred to 
the following heads: I. The flate 
of the common teguments, or other 
parts intcrpofed between the im- 
prefiing body and the medullary fub- 
itan.ee of the fentient extremity. 2. 

The 
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The different ftate of the medullary 
fubftance of the fentient extremities, 
as given to it in the original ftamina. 
3. The different ftate of tenfion 
in the medullary fubftance of the 
fentient extremities, as given to it by 
the ftate of the blood-veffels conftant- 
ly connected with it. 4. The ftate 

of the fame medullary fubftance, as 
■affe£ied by heat or cold. 5. The 
ftate of k, as produced by former 
impreffions (XLIIL LIV.) 6. The 
ftate of the nerves along which the 

motion is propagated. 7. The ftate of 
the brain or fenforium. 8. The ftate 
of attention (XLVI. and XLVII.) 



LVIL Different parts of the body 
nfible, and fenfible only by 



-are fe 



means of nerves prcfent in them; 
iut anatomy does not always de- 
ft terrnine 
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termme certainly with regard to 

the prefence or abfence of nerves ; 
and, therefore, the fenfibility of fe- 
veral parts can be determined by 
experiment only; which, however, 

r 

is alfo fallacious. 



LVHI. Particular fenfations a- 
rife from impreffions on certain parts 
only: I. Becaufe the fentient ex- 
tremities in thefe parts are fo fituated 
as to be expofed-to the aftion of cer- 
tain external bodies only. 2. Becaufe 
the fentient extremities are connect- 
ed with an organ that increafes the 
force of the external agent,, or mo- 
difies its adtion in the manner necef- 
fary to a determined impreffion. 3. 
Becaufe the fibres of certain fentient 
extremities are, by their fize or 

tenfion, fitted to be afted upon by 

cer- 
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certain external bodies only. 4. Be- 
caufe certain fentient extremities are 
fo conftantly .preferved in a certain 
ftate, as to render them more feufible 
; to a change. 
Thefe circumftances deretmine the 
mo.de of impulfe, but do not account 

for the fenfation arifing from it. 



LIX. Different fenfations are ac- 
' companied with different judgements" 

: concerning the bodies making im- 

preffion, and the part of the human 

body upon which it is made. Some 

; fenfations are referred to s bodies at 

; a-diftance; others, to external bodies 

in contatt; and others to the feeling 

; body itfelf.- 



LX. When fenfations are referred 
to our own bodies, it is in three fe- 

E 2 • veral 
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veral ways: i. They are moft com- 
monly referred to the part on which 
immediately the imprefllon is. made, 
and this, with regard to the external 
parts, very accurately ; hut, with re- 

4 

gard to the interna], much leis lb : And 

commonly the fenfations arifi ng from 

internal parts, are referred to the in- 
cumbent external part, with fome 

obfeure diftin&ion between fuperfi- 
cial and more deep. 2. Senfations 
are fometimes referred, not .to the 
part upon which the knpreffion h 
immediately made, but to a diftant 
more fenfible part, to which a mo- 
tion is propagated from the part im- 
preffed. 3. As fenfations ufually a- 
rife form impreffions made upon the 
extremities of the nerves, and are re- 
f erred to thefe, fo impreffions made 
on the nerves in their courfe, are 

fome- 
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Sometimes referred to the extremities 
ifrom whence they were in life to 

■Ah * 



fc 
3 



forife. 



f 

v 



LXL The fenfations of confcibut 

Vnefs.(XL. i. 2. ) are referred to the 
pnccphalon. So are thole of XL. 3, 
|i£ they are moderate ; but, if more 



jfvehement, they are often referred to 
Ithofe parts in which their effedls are 
;|exerted, as the heart and organs of 
Irefpiration. The fenfations (XL, 4, 



V*" * 

|and 5.) are feldom, with accuracy, 
preferred to particular parts, but in- 
|diftin£tly to a whole member. . We 
I are not confcious of the adion of 

M f 

I particular mufcles, except when their 
I contraction is fpafmodic. . 




r 

LXIL We are difpofed to com- 

ine our fenfations, as united in one 

E % ob~ 






m 
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object-; and thus form what are call- 
ed COMPLEX IDEAS. 



LXm, 



fenfations, and from thence acquire 
new fenfations of RELATION. 



LXIV. Whe 



ly received are again renewed by the 
fame objects, it is, for the moft part, 
with a confeioufnefs of their having 
been formerly received; and this 
faculty we call REMINISCENCE, 



LXV. Perceptions formerly re- 
ceived can be renewed without the 
prefence or aftionof the objeft which 
formerly gave occafion to them; 
and if this is attended with the 
fcioufnefs of a difference between 
the vividity of the two perceptions, 

and 



con- 
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| and particularly of the abfence of the- 

ft 

| original objefts, fuch a renewed per- 
I' ception is called an IDEA ; and the: 
I faculty by which this renewal is made 

\ is called MEMORY.. 



« 



t 



LXVL Perceptions formerly re- 
ceived, can, without the prefence of 
I the original objeft, be renewed alio 
( in fuch a manner, that the mind does 
j not perceive any difference between 

- 

\ the original and the renewed per- 
j ception; and therefore, fuch renewal 
| is always with the pcrfiwfion of the 
| preience of the object The faculty 
; by which fuch renewal is made, we 
; call IMAGINATION, more ftridly. 



I 

| LXVII. Reminifcence depends u- 

; P on the forc e or frequent repetition 
■ of the former fenfati 



aon. 



LXVIII. 
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LXVIII. Memory depends up- 
on an affociation of perceptions, which 
is formed by their being frequently 

repeated immediately after each o- 

ther; by their being parts of the fame 

complex idea; and, by their having 

relations marked. Memory is ge- 
nerally faithful to fuch affociations ; 

but it is more or lefs fo in different 

4 

perfons, according to the number and 

importance of the relations marked, 
according to the frequency of the 

repetition of the fenfations, and the 
marking of their relations; and ac- 
cording to the different ftates of the 
brain, very little known.. 



LXIX. Imagination feems always 
to depend upon internal caufes, . that 
is, upon caufes a&ing in the brain. 



LXX 
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I LXX. Memory and imagination' 



I 



ienew diftindtly the ideas of feeing 
jknd hearing only. All others are 



V' 



fenewed imperfedly, or not at all ; 
|iit all others may be aflbciated 
fLXVIII.) with the fenfations or 
uleas of feeing and hearing, fo that 
fiefc become figns of the others. 




^ ic memory, in renewing thefc 
figns, fo far renews the idea belone- 
mg to them, as to renew their feve- 
|1 affociations and relations ; to re- 

|ew, in fome degree, the pleafure or 
|ain which formerly attended the 
|nfations themfelves, and particular- 
to renew the emotions of mind, 
| motions of the body, which the 
gnfations formerly produced, 



■> * 



I LXXL 



% 



ri 

■ i 
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LXXL Moil of our fenfations, 
perhaps- all of them, are either plea- 
fa at or painful. 



LXXII. The words pleajant and 
painful are commonly generic terms, 
each cf them comprehending a great 
many fpecies, which feem to require 
being aborted under feveral diffe- 
rent genera. Thus, in the fir! 
place, our fenfations may he divi- 
ded into thefe we defire, and thole 
we are averfe to. Of thefe we de- 

i 

fire, we may-diftinguifh thofe. ari- 

fing from qualities we refer to other 
bodies, from thofe we refer entirely 
to our own. Thefirftmaybe namei 

more ftridlly the AGREEABLE,* 
lafi the PLEASANT. In like man- 
ner, of the fenfations we are avert 

ft 
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***** 



rV 



fjo, we may diftinguifh the DISA- 
GREEABLE and the PAINFUL. 
|3ut, farther, the laft muft be diftin- 

fluifhecl from that fenfe of averfion 

; *1 yM 

f which accompanies certain fenfati- 
|ms of confcioufnefs, as the fenfe of 
|lebility, laffitude, difficulty, &c. 
land, particularly, from that referred 
g>bfcurely to internal parts, which 
^We name ANXIETY. Thefe fen- 
pitions may he called the UNEASY- 

£ * ± f 



|nd every one diftinguifhes this 
Jind from that of the PAINFUL, 
|iore fiddly fo called. Thcfc lift 
jjeem to be always fenfations of i m - 
|>reffion, referred , pretty .accurately 
||o a particular part. 



i 



I There is thus a foundation for e- 
Jbbliflring different genera of the 
jjenfations we defire, and of thofe we 
|ire averfe to ; as alfo, for greater. 

* 

pre- , 
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precifioa ia the employment of 

terms : But the fixing the limits of, 
thefe genera, and aflbrting the {eve- [ 
ral fpecies, may be flill difficult ; fo 
that wc cannot be certain of apply- j 
ing the terms every where withf 
ftrift oroprktv. 



LXXIIL The enumeration of die 

agreeable or diiagreeable, and even 
of the pleafant feniations, would not 

be of much ufe here; .and the emi- 



f 



£ *1 



iteration or tnc unedyand painful, 
though much more intcrefling, bc-f 
longs to the pathology. * However, f 
we think it proper to deliver here \ 
the few following prcpofuions. \ 



r 



% 

.lXXIY. Senfation and action,^ 
within certain limits, are always de- \ 
fired j and the want of fenfation, or 

imperfeft 



k 



i 1 



^ 



M 



1 
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r i 

| imperfect mi indiftina fenfations, 

are always uneafy. In adion of e- 

|very kind, the fenfations of debility 

[and difficulty are alfo uneafy. 



ii 



LXXV. In fenfations of impref- 
:fion, their being pleafant or painful 

Joften depends on the degree offeree 



'in th 



impreffion, allowance being 
[made for the fallibility of the fy 
fccm. J 



I LXXVI - As impreffior s, by be- 

?ng repeated, produce weak fenfati- 
ons (LIV.), impreffions, at firft pain- 
full, may, by repetition, be changed 
into pleafant, and the pleafant into 
»M and uneafy. Hence arifes 
™th regard to moderate impref- 
fions, the pleafure of novelty, the 
defireof variety, and the defire of in- 

F r 

creahng 
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creafing the force of pleafant im- 
preffions. 



LXXVH. There is a condition 
of impreffions rendering them ob- 
jects of defire or averfion, that can- 
not, with certainty, be referred to | 

* 

their force. This condition we call 
the quality of impreffions. 



LXXV1II. Impreffions are of- 
ten redered obje&s of defire or a- 
verfion, by combination, fucceffion, 
and relation. . - 






\ 



. LXXIX. No fenfations arife o- 

riginally in the mind, without a 

previous change in the ftate of the 
body. 



LXXX 
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LXXX. Certain impreffions, and 
certain ftates of the body, like to 
thofe which produce the fenfations 
of confeioufnefs, may both of them 
act upon the nervous fyftem, with- 
out producing any fenfation. 



SECT. II. 



CHAP- XL 

Of the Action of Moving 

Fibres. 




The moving fibres 

(XXIX. 4.), fo far as yet known, 
are of one kind only, and the fame 

every where, as in the moft com- 
monly known mufcles. Hence, the 

terms moving and mufcular fibres 

are of the fame import. 

V 2 LXXXII, 
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LXXXIL A mufcular fibre is 
fuppofed to have a peculiar organir 

zation, different both from that of 
the iimple folic! fibre, and from that 

of the medullary fibres in every o- 



ther part of the nervous lyftcm ; but 
wherein that peculiarity of organi- 
zation confiftsj is not vet afeertain- 

4 4 



ed. 



LXXXIII. A -mufcular fibre 



i 



c* 



endued with a contractility, which' 

* 

is different from that of the fimple 
folids, or of any inanimate elaftics, 

efpecially in this, that the contrac- 
tion of a mufcular fibre is excited 
by caufes which do not affefl: thefe 
others. For, the contra ftion of a 

mufcular fibre is excited by being 

extended ; and a contraction is pro- 
duced, whilft the ftretching power 

continues 
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S continues to be applied. The fame 

n 



I 



contraction is alfo excited by vari 
lous applications, whofe mode of ao 

|tioa we do not perceive ; but we 

:)know them to be fuch as do not at- 

cfect inanimate elaftics. 

In refpc£b of thcfe caufesby which 
|it may be excited, the contraftility 

|of mufcular fibres hath been called 



-y 



f % 



-IRRITABILITY. 



if 



LXXXIV. The force of contrac- 

Ition in mufcular fibres is often much 
Sereater than that of the caufes ex- 
inciting it, 

i 

.]' 

-j ' 

*>» 

I LXXXV. The contaftility of 
liBufcukr fibres (LXXXIIL) appears 



s 



fefpccially in living bodies, ceafe 
Ijwith life, or foon after, and is pro- 



6K 



* F 3 bably 



I 
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bably never produced but with life, 

Hence it is, that, by fome writers, 
it is called the VITAL POWER, 

and the mufcular fibre endued witli 
it, the LIVING SOLID. Gad. 

Patholog. 169. 170, 



LXXXVL The contractility 
(LXXXIII. LXXXIV. & LXXXV." 
hatli been fuppofed to belong to 

mufcular fibres, independently of 
their connection with the other parts 

x 

cf the nervous fyftem ; and, upon 
that fuppofition, it hath been called 
the vis infita. We {hall call it the 

INHERENT POWER ; HaUa\ 

Prim. lin. 400. 



LXXXVII. The contraction of 
mufcular fibres can be excited by ap- 
plications made to other parts of the 



nervous 



rl 
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I" nervous fyflem, as well as to the 
I mufcles themfeives ; and, as the ef- 
I fefts of tliofe applications made to 
1 the other parts of the nervous fyflem 
yxm he prevented by ligatures made 
£upon the nerves between the place 
|| of application and the inufcle to be 

S moved, it is concluded, that the con- 

I' 

I tra&ion of mufcular fibres can be 

if • 

% excited by a power communicated 

V*i 

;f to them by a motion propagated a- 



*> 



lions; the nerves. This power is cal- 



S-3 t) 



lied the NERVOUS POWER. 



t * 






I LXXXVIII. The nervous power 



|C(LXXXVn.) is commonly dctcrmi- 
-lined to motion by the will. This 
If we fuppofe to aft in the brain only 

$(XXX1IL), and to depend upon 

fefenfation, and other modifications of 

IS 

|| thought ; and this power, which is 

to 



dfi 
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i 

to be chiefly referred to the mind 
and afis in the brain only, we name 
the ANIMAL POWER. 



LXXXDL The facility with 
•which the contraction of rnufcular 
fibres can be excited, and the force 
with which it can be performed, are 
to be diftinguifhed. The firft we 
name the MOBILITY, the laft, the 
VIGOUR of rnufcular fibres. Both 

hare been confounded under the 
name of Irritability. 






XCL The mobility and vigour of 
rnufcular fibres (LX XXIX.) can both 
of them be increafed or diminiihed 
by various means. Whatever can 
excite the contraction of rnufcular 

fibres is called a STIMULUS ; and, 

in 
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I'ingcnerali the means of exciting con^- 

traftion are called STIMULANT 
POWERS. The means, of diminifh- 

ing the mobility and vigour of muf- 

cular fibres are called SEDATIVE 



I* * 



POWERS. 



XCL The inherent power 

(LXXXVL) is fuppofed' to be more 
vigorous, moveable, and permanent 

in certain mufcnlar 'fibres than in 

others. 



XCII. The inherent power, or 

the contra&ion dependent upon it, 

ft m ^* 

can be excited by certain applications 

jmadc either to the mufcles themfelves, 

>r to the nerves connefted w T ith them ; 
[and, in* either- cafe, the effects of 
jfuch application are fo exa&ly the 
fame, 'as. to allow us to conclude, that 



tl 



i# 
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the matter in the nerves, and in the 
mufcular fibres, is of the fame kind, 

A- 

XGffl. The mufcular fibres are 

fenfibie to various impreffions, and 

are othenvife organs of the feafati- 

ons of conCeioufnefs (XL. 4. '5.) From 

" this alih, it is prefumed , that the 

mulcukr fibres confift of the fame 
mater which is the fubject of fcnle 

in other parts of the nervous fyftcm 
(XXXIX.) 

XCIV, From (XCIL XCIIL) anc 

other confiderations, we think it pro 

l 

bable, that the mufcular fibres are 
continuation of the medullary fub« 
ftance of the brain and nerves,, as at 
ledged (XXIX.) 

* 

XCV. Though the mufcular fibre! 
conllftof the fame k:nd of matter $ 
that in the nerves, the latter fhewno 

con* 



a- 
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:ontraaility, becaufe they have not 
[the peculiarorganization (LXXXIL) 

f the -former. 



XCVI. The nervous power 

A- 

(LXXXVTL), and the inherent 

l(LXXXVL) may fubfift for fome 
I time without any connexion of the 

nerves or mufcles with the brain .; 

j-and they fubfift alio in intire bodies 
I for fome time after life has feem- 

1 ingly ceafecl. Both powers, however, 
are feemingly of equal duration in 
thefe refpe&s-; and neither power 

■ 

v 

ieems to fubfift long but in intire 
and living; bodies. 



XCVII. From what is faid 
(XCII.--XCVL), it is probable,, that 
the nervous and the inherent powers 
are fomewhat of the fame nature ; 

i 

. and 
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and it is alfo probable, that, in intire 
and living bodies, both the nervous 



and inherent powers have a con- 

fiant dependence upon the animal 
(LXXXVUI.) 



XC\ 



cular fibres does not depend imme- 
diately on .the motion of the blood, 
as it fubfifts, in many animals, after 
all motion of the blood has ceafed. 



XCIX. The contradion of muf- 
cular fibres does not depend on the 
inflation of veficles, or other fuch a- 
nalogous nru£hire,as the fhortenin o 

of the fibres in contraction i s often 
neater than can take place in fiich 

ftruchire. 






G 
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» 



C. As the force of cohefion in the 
[ mufcular fibres of living animals is 
[ much greater than in thofe of dead 



I ones, it is probable from this, and o- 
| ther confiderations, that the caufe 
[of mufcular contraftion is an in- 
creafe only of that fame power 
which gives" the contractility of the 
| fimple folids, and of other inani- 
i mate elaftics ; Holler. Prim* Lin. 

[ 407. 40 8, 

If this is true, it will alfo explain 
why the force of cohefion in mufcu- 
lar fibres is greater than that of the 

[medullary fibres in 'any other part 
of the nervous fyftem, though hoth 

1 kinds of fibres, by (XCIV.) confift 
of the fame kind of matter. 



1 



CI. In living and healthy ani- 
mals, the mufcular fibres have a con- 

G ftant 
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conftant tendency to contrail ; and 
this tendency we call their TONE, 

or TONIC POWER. 



CII. Th e- tonic power of mufcu- 
lar fibres necefiarily fuppofes their 
being conftantly in a ftate of exten- 
fion beyond their natural or mod 
contra&ed ftate ; and in this ftate 
they are conftantly kept by the 

adtion of antagonift mufcles, by 
the weight of the parts they fuftain, 

by fluids diftending the cavities 

they furround, and by their con- 
nection with fuch diftended ca- 
vities, particularly the blood-vefiels. 



CIII. As the diftention of mufcu- 
lar fibres, by (LXXXIIL), proves a 
ftimulus (XC), we conclude, that 

the tonic power in them will, cat- 

tens 
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tens paribus, be 1 in proportion to 
the degree of tenfion (CIL) 



CIV. If the inherent power, as in- 

(XCVIL), is in dependence upon- 
the nervous and animal powers, and 
thefe may be increafed or dimini- 
flied' by various means, the tonic, as 
a part of the inherent power, muft, 
in fome meafure, be in proportion 
to the ftate of the nervous and ani- 
. mal powers-r- 



CV. If the tonic power of* any 
mufcular fibre depends more upon 
its ftate of tenfion (GUI.) than upon 
the ftate of the nervous and animal 

powers (CIV.) fuch fibres will be 
more affe&ed by changes of the 

ftate of tenfion, than by changes in 

G 2 the 
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the ftate of the nervous and animal 
powers ; and on the contrary,- &c. 



CVL The force of contraction, or 
the vigour of mufcular fibres, will 
be always as the force of ftimulus, 
and the vigour of the animal, ner- 
vous, and inherent powers taken to- 
ether. 



CVIL The m« 

res (LXXXIX 



afed by caufes which weaken 
their vigour ; and, therefore, it is 
induced by the diminution of tenfi- 
on, and by caufes weakening the a- 
nimalj nervous, or inherent pow- 



ers. 



cm 
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CVIIL The ordinary contraction 
of mufcular fibres is difpofed fpon- 
taneoufly to alternate with a relaxa- 
tion or extenfion of the fame- 



CIX. In the ftraight mufcles, and 
in the heart, the alternate contracti- 
ons and relaxations readily take 
place ; and that though a ftimulus . 
is conftantly applied ; but in muf- 
cular fibres furrounding cavities, as 

in the alimentary canal, bladder of 
urine, &c. the alternate motions do 
not appear, unlefs a portion of the 

fibres is cut out, and feparated from 
the reft.. 



CX. From a difference in the ftate 
fof a mufcle contra&ed by inhe- 
| rent power, while the member it 
| Attains is moved by external force, 

J G 3 and. 

i 
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and that of the fame mufcle con- 
tracted by the power of the will, we 
perceive that in the mufcles there 
may be a Hate of relaxation without 

their extenfioru 



GXL There is a ftate of the con- 
traction of mufcles that is not difpo- 
fed fpontaneoufly to alternate with 
relaxation, and in which too the fi- 
bres do not eafily yield to extending 
powers applied : Such a ftate of con- 
traction is called a SPASM. 



COOL When mufcles are excited 
to contraction by praeternatural cau- 
fes, and are contracted with unufual 
velocity and force, and efpecially 
when the contractions, alternating 
with relaxation, are frequently and 

praeter- 
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praeternaturalis/ repeated : Sudi 
motions are called CONVULSI- 
ONS. 



CHIL If the contraction of muf- 
cles are exerted with unufual force*. 
and fucli contractions are often- re- 
peated, they, in a fhort time, hecome 
uneafy and weaker ; and though con- 
tractions are not exerted with unu- 
fual force, if they are often repeated, 
and for a long time, without an in- 
terval of reft, they alfo hecome un- 

eafy and weaker. 

CXIV. Within certain hounds, 
with refpeCt to force, frequency, and 
duration, the contraction of mufcles, 
by being repeated, is performed with 

more facility and force. 



CXV, 
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CXV. Are not the contractions of 

mufcles produced by the afiion of 
the aniriial power ; thofe which 

are more eipecially liable to become 
imeafy and weak by frequent repe- 



tition ? 



SEC T.. II, 



CHAP. IIL 



Of the Functions of th 

* 

Brain. 



GXVL From the effeds of liga- 
tures made upon the nerves, and of 

the deftruction of their continuity, 

it appears, that, in their entire ftate, 

motions may be communicated 

from 
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from the brain to the other parts of 

the nervous fyftem, and from, tlie 
latter to the former; and, from the 
fame experiments, it appears, that 

the brain (XXIX. i.) is the organ 

of fenfation and volition, and of the 



x 



everal intellectual operations inter- 
veening between thefe: All which 
is confirmed by the effeCts of . the 

organic affections of the brain upon 
the intellectual faculties.. 



[ GXVILThe brain is thus thefenfo-f 
I rium or corporeal organ, more imme* 
Uiately connected with the mind ; 

r 

I and, fofaras a corporeal .organ is em- 

| ployed, all the operations of thought 

arifing in confequence of fenfation 

are operations of the brain, and are 

modified by its various condition; 

\Boerh. hjl. Med. 581. Hallep, 

Prihh. 



\ - 



82 PHYSIOLOGY. 



Prim. Lin. $jo.Gmk Path. Mai | 
523. See afterwards (CXXII.) 



[^ 









CXVIII. As certain impreffions 
afl: on the nervous fyfrein, witliorit 
producing any fenfation (LXXX,); | 
and as, at the fame time, there 
is hardily any communication be- 
tween the different parts of the \ 
nervous fyftem, but by the interven- 
tion of the brain.; it is from hence 
alfo probable, that the brain, by its 
organization, is fitted to propagate 
the motions arifing in one part, to 
the other parts of the nervous fyf- 
ftem ; and, as thefe mechanical com- 
munications produce different effe&s, 
according to the different ftate of 
the brain itfclf, we, upon the whole, 
conclude, that the brain is- a cor- 
poreal organ fufceptible of various 

con- 
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conditions, and thereby,- of confi- 

derable influence in moft of the 
phaenomena of the nervous fyftem. 



CXIX, The adion of the brain, 
in moving the feveral parts of the 
body, is excited by various caufes, 
or by the fame caufes in different 
circumftances. ' 

i. It is efpeciaily excited by the 
; WILL, willing the motion of cer~ 
| tain parts as means to an end. 
( As the motion of certain parts is 
\ adapted to various purpofes, we are 
\ confcious of willing thefe purpofes, 
as they occaiionally occur, and fo far 
alfo of the motion of the parts con- 

| cerned in them; but, where the mo- 
tion of the parts is connected with 
one feiifation, or a few only, the mo- 
tions required follow thefe fenfations 

1 

with- 
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-t 



without our being confcious of fpe- 

cially willing them ; and, unlefs we 
have continued the practice of a- 

dapting the motions to different 
purpofes, we lofe the povver of do- 
ing fo, and the motions become un- 
avoidably connected with thofe kn^ 
fitions which, for a long time, had 
alone given occailon to them. In 

moftofthe inilances of what are 
called VOLUNTARY MOTIONS, 

re confcious of willing the end 
propofed, more.than the motions ex- 
cited; and, of the. motions produced, 
we are confcious cliisily or thofc of 
a whole member, or of the general 
effed, and very - little of the many 
particular motions that concur to pro- 
duce it. We are never confcious 
of the particular mufcles employ- 
ed. 

2. The 



, 1 
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2. The a&ion of the brain is ex- 
:itcd by the more general and vehe- 
ment volitions named EMOTIONS 

and PASSIONS. Upon occafion 

of thefe, the confcioufnefs of willing 

the particular motions produced is 
always much lefs- difl.in.6t, and in 
jmany cafes is not at all perceived, 
pi the laft kind are, particularly, 

r 

[moft of the expreflions of the paC- 
liions in the countenance and eef- 

5 o 

|ilure. i 

I 3. By the diipofition of human 
jnaturc to IMITATION. This imi- 
[tation is fometimes involuntary, 
I often without confcioufnefs 5 and the 
J confcioufnefs which takes place is 
often of tiw general purpofe only, 
without that of the particular mo- 
tions produced 3 or, at leaii, it is of 
thefe only as a general cffe& 

H 4. By 



B 
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-4. By APPETITES or defires, -di- 

reSied to certain external objeds, 

■ 

and arifing from fenfation, without 
any reafoning directing to an end ; at{. 
leaft, without any other end in the 
Erft inftance but that of "the gratikf 
cation of the dehre. [ : 

5. By certain PROPENSITIES* 

or defires to remove an uneafy 01 
painful fenfation, in confequence of 
which motions are excited, which 
are not directed to any external ob- 
ject, but confined to the body it- 1 

Thefe motions are not forefeenjj 
nor are we ever confcious of willing 1 
anything but the general effeft 
Of this kind, the chief are the moti- 
ons of fncezing, coughing, fighing, 
hiccuping, vomiting, voiding urine 

and foeces, yawning, ftretching, 

(pandi- 
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r 







)f reftleffnefs and inquietude which 

bam and uneafiriefs produce. Weep- 
kg and laughing are expreffions of 
hnotion and paffion. 
1 In all thefe, as well as in the mo-* 

i 

Sons of No. 4. fome volition is con- 
cerned, not only as they can often 
ie prevented by another' volition 
prefenting itfelf; but, befides, as 
|he feveral motions which occur in 



-5 



|xecuting thefe propenfities are 
shore or fewer, and more or left for- 
cible, according; to the vehemence 




the propensity or effort. Very 
pften the ftimulus to thefe propen- 
fities is irrefiftible; and, unlefs the 
miliar ftimulus is prefent, the mo- 
Jons cannot be produced by any vo- 
lition. 




1 

i 



Uz 6, By 
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6. By certain internal impreffi- 
ons arifing from the exercifecf the 
functions of the body itfclf, which 
produce no fenfation, nor produce 
motions of which we are confeious, 

except when exercifed in an unufu- 
al manner. Such are the caufes of 
the motions of the heart and arteries, 
of the organs of refpiration, of the 
ftomach, inteftines, and perhaps 
of many other parts. With regard 
to moft of thefe motions, it may be 
fuppofed, that they are the mechani- 
cal effects of their - feveral caufa, 



acting upon the "inherent power cf 

mufcular fibres (LXXXVL) ; but its 
fuSciently certain, that they alio 

depend upon an aftion of the brain; 

and the effects of paflions, as well 

as the effefts of deftroying or com- 

preffing 
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preffing the nerves of the organs 
concerned, are proofs of it. 

The motions mentioned in this 
article are commonly fuppofed not 
to be accompanied with any volition 
of which we are diftin&ly confcious. 
This perhaps is not ftriftly true with 
regard to moft of them ; and, fo far 
as it is, it may be imputed to that 
repetition which deftroys confciouf- 
nefs (LV.) : But neither can we en- 
tirely adopt this explanation ; as 

thefe motions, which are intended 
to follow one ftimulus only, may 
be fuppofed to require no exercife 
of volition, as in the cafe of the 
heart, arteries, and alimentary ca- 
nal, while the a&ion of refpiration, 

as adapted to various purpofes, con- 
tinues to be a voluntary motion. 

H3. 7- B ) r 
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A- 

7. By various occafional impreffi. 
ons of external bodies, and by vari- 
ous occafional ftates of the fyfiem, 
or ox its particular parts which ex- 
cite motions, not only in the parts 
to which the impreffions are imme- 
diately applied, but alio in diftanl 
parts, on which they can operate 
only by the intervention of the 
brain. Some of thefe caufes ope- 
rate with, others without fenfati- 
on or volition. 



COOL In all, .or any of thefe ca- 
fes in which the a&ion of the brain 
takes place, we do not perceive the 
manner, that is, the mechanical 

means, by which the feveral caufes 
produce their effects; and we per- 
ceive only an inftitution of our Ma- 
ker, 
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ker, eftablifhihg a connexion be— ' 
twcen tire feveral caufes and the mo- 
: tions that enuie. At the fume time 

\ we, for the moft part, perceive, that 
' the connections eftabliihed are fuit- 
I ed to the purpofe of the animal ce~ 

» 

\ eonomy; and particularly, to the* 
J purpofe of lupporting the fyilem in- 
I a certain - condition for a certain 

I rime, and of averting what might 
I hurt or deflroy it. This conftitut:- 
I on of the animal economy we call 
I MATURE; and every where in the 



j economy we perceive the vires con- 
ycrvainces and medimtrices naturae, 
fo juilly celebrated in the fehools of 
I phytic. 



I CXXL It is in conference of 
J this conftitution, that not only i m , 

pulfe, ■ 
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pulfe, and other caufes which may 
he fuppofed to produce motion, do 
accordingly excite motions in the a- 
nimal economy; but that alfo ma- 
ny caufes, which fcsm to diminiih 
motion, do however produce an in- 
creafe of motion in animal bodies. 
Thus feveral paiilons which, in their 
{lift tendency, diminiih motion, fe- 



vera!- propenfities ariiing from de- 
bility and difficult)' of action, the 
rMence of ufual impreffions, evacu- 
tions, and other caufes of relaxa- 
tion, cold and narcotic powers, are 



all of them caufes of considera- 
ble motions arifinR in the animal 



fyftem. 



CXXIL As the mechanifm of the 
brain, fluted to its feveral fun&ions, 
is not at all perceived (CXX.); and, 



at 
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at the fame time, as very few ox 

thefe funftions are carried on with-- 
out fenfation and volition, it muft 

appear from this, and many other 
confiderations, that the meehaniira 

of the brain (CXVIL) would not be 
fufncient for the purpofe, without 

being united with a fentient principle 

or mind that is conftantly prefent in 

" the living fvftem. But, -at the fame 

time, it is with little probability aL- 

ledged, that the adminiftration of 
the corporeal funftions is intirely 
direded by the mind ading inde- 
pendently of the body, and with in- 
telligence perceiving the tendency 
[ of impreffions, and- exciting fuch 

motions as may favour the benefici- 
al, or obviate die hurtful tendency 
of all caufes ading upon the body. 

We 



3 
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We are certainly conlcious of no 

inch adminiftration. Many impref- 
fions have their effeels without fen- 
faiion or volition. In moil cafe 
where volition takes place, it is ve- 
ry general, with little confcioufnef3 
of the motions excited, and none at 

all of the organs employed. The 
force cf hnprefTion is every where 

abfolute ; and it is according to the 
force of impreffion, and other me- 
chanical conditions of the fyftem, 
that the motions excited prove ei- 
ther fclutary or pernicious. The 

general principle, therefore, is ill 
founded ; it is not neceffary ; Vide 
Stahl. Praef. adJnnlw.Confp, Med,] 

it can be of no ufe, and may be 
hurtful to the fyftem of phyfic. 



exxniv 
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CXXIII. The adion of the brain 

is often determined and regulated 
by cuftom and habit; that 'is, by- 
laws eftablifhedby frequent and uni- 
form repetition. See above (XLIIL 
LIV. LV. LVL 5. LX. 3. LXVIII. 
and LXX.) for the effedts of cuftom 
on fenfation, and (GXIV.) for one 
efFeft cf it on the action of moving 
fibres. It is now to be obferved fur- 
ther, I. That cuftom determines 
the degree of tenfion( CII. GUI. ) 
neccflary to the a£tion of mufcular 
fibres. 2. That cuftom afibciates mo- 
tions with ieniations, which are not 
otherwife their caufes; fo that the 
renewal of the fenfation, or of 'its 
idea, renews alio the motion. 3. 
That cuftom affociates different mo- 
tions, fo that they cannot be fepa- 
-rately performed, though not origi- 
nally, 
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nally, nor neceiiarily, connected. 4, 

That cuftom determines the degree 
of force and velocity with which 
•motions can be performed. 5. That 
-cuftom determines the order of fuc- 






effion in affociatcd motions, and the 
velocity with which they {hall fuc- 

eeed one another. 6. That cuft 



torn 



eftablifhes the periodical return of 
certain fenfations and motions, not 
originally neceffary to the cecono- 
•my. 7. That cuftom fixes an c:> 
act period for the return of certain 
fenfations and motions, which, by 



the laws 01 the economy, are dif- 

pofed to return at intervals other- 
wife undetermined. Thelc laws, 

which may be cftabliflicd by ciiftoui. 



are, many oi them, with difficulty 
avoided; they are often rigidly fe- 
ed, have a considerable influence on 



the 
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:the adion of the brain, and govern 
the revolutions of the animal fyftem. 
Thus, any caufes producing a de- 
viation from the ufual degree of 

r 

Ifbrce and velocity (No. 4.) are apt to 
ideftroy the meafure of it altogether; 
land, in like manner, caufes produ- 
Icing a deviation from the ufual order 
[and velocity in the fuccelfion of mo- 
tions (No. 5. ) are apt to deftroy 

[the power of the mind in following 
that order, or in giving any mea- 
[fare to the feveral motions which 
fhould be performed; and perhaps, 
in this way, the effects of debility, 

of feveral paffions, and of furprife, 

are, in fome meafure, explained, ' 



CXXIV. The brain feems, by 
its conititution, to be difpofed to the 

alternate ftates of reft and activity ; 

I as 
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as appears in the alternate ftates of 
fleep and watching, which conftantly 
take place in every animal; but 
wherein this conftitution confifts, it 



is difficult to difcover. 



CXXV. The moft common o 
pinionis, that the hrain is a fecreto- 
ry organ, v\ r hich fecretes a fluid ne- 
ceflary to the functions of the ner- 
vous fyftem ; that this fluid is alter- 
nately exhaufted • and recruited, 

and thereby gives occafion to the 
alternate ftates of deep and watch- 
ing. But this fuppofition is attend- 
ed with many difficulties, i. It is 
probable, that the nervous fluid ex- 
iitcd in the animal embrio, before 
the adiion of the heart, or any fecre- 
tory funftiun, could take place. 

t 

In animals, which, during the win- 
ter, 



1 
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+ I 

k 

ter, fufEer a temporary death,, fuch' 
as bats, when, by heat, they are 
again reftored to life, the vital pow- 
er of the folids is reftored before the 
fluidity of the blood. 3. The ner- 
vous fluid fubfifts in the nerves and-. 

+ 

mufcular fibres-, long after they ate- 
feparated from, the brain, and often* 
when cut into many.fraall parts. 4. 
Though it be true, that the brain is-, 
a fecretory organ, the fluid "fecreted 
may be deftinedrto another purpofe ; 
and, fofar as we. underftand that, 
purpofe, the fluid fit for itmuft be, 

unfit for the purpofe of fenfe and. 

motion. 5. There is no appearance,, 
in any part of the. nervous fyftem, 
of provifion made for an occafional 
accumulation of the fecreted fluid; 

1 

nor is there any evidence of its ac- 
tually taking place. 6. The phae- 

1 2 nomena 
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noinena of deep and watching do 
not correfpond with fuch a fuppo- 
fition ; as fleep often takes place, 
when the fecreted fluid muft be co- 
pioufly prefent,' and watching can 

A- 

be protracted, when the fluid is ex- 
haufted much beyond its ufual mea- 
fure. 7. Eoth ftates are induced 

by many caufes, which can hardly 
be fuppofed to aft upon a fecretion, 



CXXVL A certain compreffion 
of the brain can produce a ftate of 
the fyftem refembling fleep; but 
that ftate is, in fome refpefts, diffe- 
rent from that of ordinary fleep: 
And it does not, by any means, ap- 
pear, that natural and ordinary fleep 

depends upon any compreffion of 
the brain. 



CXXVII. 
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CXXVII. As it is therefore pro- 
jbable that fleep and watching, do 

r 

;not depend upon a different quan- 
tity of the matter of the nervoua 

fluid for the time prefent in the fy- 
Hem (CXXV.), or upon any caufes 
interrupting its motion, while the 
i condition of the matter remains the 
fame (CXXVL); we are difpofed 
to believe, that thofe ftates of fleep 
and watching depend upon the na- 
ture of the nervous fluid itfelf ca- 
fpable of becoming more or lefs 
\ moveable; that it is chiefly in the 
[ brain fufceptible of thefe different 
conditions ; and that, efpecially by 
its condition there, it has its more 
general effeSs on the whole fyftem. 



I 3 CXXVIII. 
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CXXV 



confirmed by confidering the remote 
caufes of fleep and watching : And 
it appears, that cold, the abfence of 
impreffions, attention to a finglc fen- 
fation, or to fenfations that have no 



coniequence in thought or action; 
the finiflied gratification of all vehe- 
ment defircs, fedative fenfations 
and impreffions, evacuations, relax- 
ation, and any' violent, frequent, 
or long continued exercife of the a- 
nimal power, are all of them, feve- 

rally or together, caufes inducing 
fleep. 



CXXIX. On the other hand, it 
appears, that a certain degree of 

heat,' all fenfations of impreffionj 

impreffions analogous to thofe which 

produce 
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produce fenfation, all fcnfations 

which lead to thought and aftion, 
and the increafed impetus of the 
blood in the veffels of the brain, 
are all of them caufes favouring 
or inducing' a ftate of watching. 




As mod of the caufe's- 
(CXXVIII.) are evidently fuch as- 

diminifh motion in the brain, and 

thofe of (CXXIX.) are fuch as iis- 
creafe it; it is from thence proba- 
ble, that the nervous fluid in the 
brain is truly capable of different 
ftates or degrees of mobility, which 
we {hall call its ftates of EXCITE- 
MENT and COLLAPSE; but, 

without intending, by thefe terms, 
to exprefs or determine any thing 

with regard to the nature of the 

nervous 
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nervous fluid, or wherein its diffe- 
rent Hates coniiiL- 



CXXXI. This fubject may be ftir- 
ther ilbftrated, by cbferving, that 
the excitement of the brain appears 
to be in very different degrees on 
different occafions. It feems to be 
ereateft in certain maniacs endued 
with uncommon ftrength, refilling 
the force of moft impreflions, and 
with the utmoff difficulty admitting 
fieep* 



C35XXH- A Idler degree of ex- 
citement occurs in the ordinary ftate 
of watching in men in health, when 
the excitement is total with refpefl 
to the functions of the brain, but- 
readily admitting of fleep. This 

excitement may be confidered as of 

two 
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two kinds, either as it refpeds the 
vigour, or as it refpefts the mobili- 
ty of the fyftem ; and thefe diffe- 
rent ftates of the brain are expreffed- 
m the body by flrength or debility, 
alacrity or fluggiihneis 5 and, in the 
mind, by courage or timidity ,• gaie- 
ty or fadnefs. 



CXXXIIL A degree of collapfe 
takes place in the cafe of natural fleep 



£. 



when the collapfe prevails fo tar 
as to fufpend very inlirely the 
exercife of the animal fun&ions; 
and, though the exercife of the vital 
and natural continue, they are 
confide rably weakened. The par- 
tial collapfe that may take place in 
the brain difcovers itfelf by the de- 
lirium which appears in a flate that 

often occurs as intermediate between 

deep 
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fleep and watching ; and even in fleep, 
die collapfe with refpeft to the ani- 
mal functions takes place more or 
lefs entirely ; whence the deep is 
with or without dreaming, and the 
dreaming is more or lefs a£tive.- 



CXXXIV. A fli-1 greater degree 
of collapfe takes place in the cafe 
ot ivncope, in which it is fo great as 
to uifpend the exercife- of the vital 
functions concerned in the circulati- 
on of the blood, notwithftandin? 



the force of habit in thefe, and their 
being expofed to 'conftant ftimulL 
Here the collapfe may be very 
confiderable ; but there ftill remains 
forne degree of excitement while the 
brain can be acted upon by ftimuli, 
which act only on vital powers, and 



itfhil 



n 
U 
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wliile its ufual excitement is-flill re- 
coverable by fuch ftiinuli. 



CXXXV. If the collapfe is ftill 
more compleat and irrecoverable, 
it is the ftate of DEATH. 



CXXXVI. From what is now 

faid of the excitement and collapfe 
of the brain, it will appear, that we 
fuppofe LIFE, fo far as it is cor- 
poreal, to conlift in the excitement 
of the nervous fyftem, and efpecially 

of the brain, which unites the dif- 
ferent parts, and forms them into a 
whole. But, as certain other func- 
tions of the body are neceffary to 
thefupport of excitement, we thence 
learn that the caufes of death may be 
; of two kinds; one* that ads direft- 
r ly on the nervous fyftem deftroying 

1 

its 



E 

t 
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its excitement ; and another that in- 
directly produces the fame effect, 
by deftroying the organs and func- 
tions neceflary to its fupport. Of the 

firft kind are chiefly the caufes of 

deep operating in a higher degree, 
as cold, fedative paffions, poifons, 
and all caufes of very violent excite- 
ment. 



-CXXXVIL This fubject may re- 
ceive frill further illuftration from 

•confidering the ftate of the other 
•parts of the nervous fyftem with re- 
fpecfc to excitement andcollapfe. In 
the nerves ftrictly fo called (XXIX 
2. ) we do not know that the ncr- 
tous fluid fufrers any change, but 
what is exactly correfpondent to its 
ftate in the brain and extremities; 
and therefore the only difference of 

' the 
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the ftate of the nerves to be taken 
notice of is their being more or lefs 

free (XXX.) 



CXXXVIII. In the fentient ex- 
tremities of the nerves (XXIX. 3.), 
•a difference o£ the ftate of the ner- 
jvous fluid ariies from the feveral 

r 

[caufes mentioned (LVI. 2. 3. 4. and 
! 5.), which give a different degree 



[ of fenfibility ; and it is probable, 
that thefe different ftates of the fen- 
tient extremities are analogous to 

the different degrees of excitement 

in the brain. 



1 

CXXXIX. The moving extremi- 
ties, or mufcular fibres (XXIX. 4.) 

may alio be in a different condition 

with refpeft to excitement. It is 
probable, that their conflitution is 

K fuch 
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fuch as to admit of a higher degree 
of excitement than any other por- 
tion of the nervous fyftem; and that 
upon this their contractility depends: 
But, whatever is in this, we per- 
ceive very clearly, that the con- 
dition of mufcular fibres may be 

m 

varied by caufes affecting their tonic 
power (CL), or their vigour and 
mobility (LXXXIX.), and by the A 

fedof cuftom (CXIV.); and it » 

probabl , that the Rates produced by 
th°fe caufes are analogous to the dif- 
ferent degrees of excitement in the 
brain (CXXX.), and in the fentient 

extremities (CXXXVIII.); and thus 
the feveral parts of the nervous Iv- 

ilem (XXIX.), as they con lift of the 

fame kind of matter (XCIV.), are 

alio fubjett to fimilar conditions. 



CXL 
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CXL. The beginning of motion 
in the nervous fyfiem is mod com- 
monly accompanied with lenikdon, 
and the force of this in producing 
its ieveral effe&s is more or lcfs, I . 
According to the force (XL1L), qua- 
lity (LXXVIL), and novelty (LIV.) 
; of impreflion. 2. According to the 

r 

I fenfibility of the fentient extremity 

1 

[and brain (LVL). 3. According to 

L 

J the ftate of attention (XLVIL). 

Thefe feveral caufes often concur, 
I frequently balance one another, and 

are always to be confide red togc- 

I tlier. 



\ 



GXLI. The efFedt of fenfation is 

I commonly that of exciting the a&t- 
tin of the brain; and this is general- 
ly according to the degree of voli- 

K z tion 
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tion produced under the different 
circumftances mentioned in (CXIX, 



CXLII. The a&ion of the brain 
excited by volition or other caufes, 

is determined to particular parts of 
the body, moft conftantly by the 
connexions eftablifhed in the fyftem 
(CXX.), but alfo occafionally, by 
acquired habits, or the greater mo- 
bility of certain parts. 



CXLIII. With regard to the con- 
nections eftablifhed in the fyftem 
(CXX, CXXL), it is to be obferved, 
as of great confequence in patholo- 
gy, that certain parts of the body 
which have a common fun&ion and 
conftitution, have thereby a peculi- 
ar relation to the brain, fo as to be 
more liable to be afFedted by the 

different 
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different ftates of it, and in their 

turn by the difference of their con- 
dition to affeft the brain. Such are, 
efpecially the organs of volunta- 
ry motion; the alimentary canal, 
and efpecially the ftomach ; the cir- 
| dilatory fyftem, and particularly the * 
extremities of the veffels on the fur- 
face of the body ; the uterine and 
genital fyftem in females ; and fome 

I others to be mentioned in the pa- 
thology. 



CXLIV* The communications of 
J motion between the feveral parts of 
the nervous fyftem which have been 
mentioned as inftances of a particu- 
lar fvmpathy between thefe parts, 
are very feldom to be explained by 
any contiguity or contact, either in 

K 3 the 
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the origin or courfe of the nerves 

of the communicating parts ; and 
more commonly they may be ex-, 
plained, by fuppofmg the aftion 
of the impreffion to be general with 
refpect to the brain ; and that the 
affeftion of particular parts depends 
upon the caufes of determination 
(CXLIL CXLIII.) 

When the action of feveral parts, 
together or fucceffi vely , are heceffaiy 
to produce one efFe<3, thefe concur, 
though the flimulus exciting the ac- 
tion of the brain is applied to one 

fmgle part only « and commonly no 
other caufe of communication can 
be affigned, but the feveral motions 
being neceffary to the execution of 
the volition, propenfity, &c. arifing 
from the ftimulus. 



CXLV, 
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CXLV. Thefe are the chief fafts : 

and laws relative to the nervous fy-- 
ftern. The whole might perhaps- 
be illuftrated, and more exa&ly af~ 
certained by a more particular inqui- 
ry into the nature of the nervous 
fluid ; but we are not fo confident 
in our opinion on this fubjeft, or of 
the application it will admit of, as 
to deliver it here. 



P H Y~ 
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SEC' T. ni. 



Of the Circulation of the 

Blood. 



CXLYI. The circulation of the 
blood, by (CXXIX.), feems neceffa- 
ry to the excitement of the brain ; 
and for this, as well as other reafons, 
it is, next after the function of the 
brain itfelf, the mod important of 
the animal oeconomy. 

On this fubjedt, we fliall confider, 
i. The courfe of the blood. 2. The 
powers by which the blood is 

moved. 
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moved. ' 3. The laws and general 
circumftances of the circulation. 

4. Refpiration as neceflary to it. 

On all thefe fubej&s, we fuppofe 
the anatomy of the parts to be 

known. 



S" E C T. Ill, 
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Of the Course of the Blood, 



GXLVII. Wounds and haemor- 
rhagies fliew, that 3 in living bodies, 
the blood is in conftant motion, and 
flowing into any one part from ma- 
ny others. 

CXLYIII. 
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CXLVIIL In man, and otlies 
analogous animals which have once 

breathed for Ibnie time, the courfe 
of the blood is very conftantly in 
the following manner. 

From the left ventricle of the 
heart, the blood pailes into the 
trunk of the aorta, and fucceffively 
into the following veflels and ca- 
vities, viz. The branches of the 
aorta, the branches of the vena cava^ 
the trunk of the fame, the right au- 
ricle of the heart, the right ventricle 
of the fame, the pulmonary artery, 
the pulmonary veins, the left auricle 
of the heart; from which laft it paf- 
fes into the left ventricle of the heart 

to return again into the fame courfe 
as before. 

From all this, it appears that, in 

the arteries, the ufual courfe of 

the 
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the blood is from the heart, towards 

the extreme branches of thefe; and 
that in the veins, the courfe is in the 

contrary direftion, from the extreme 

branches towards the heart. 



CXLIX. The courfe of the blood 
through the cavities of the heart, as 
above defcribed, is not in a continued 
ftream, but alternately interrupted 
and free during the contradlion and 
dilatation of thefe cavities, which 
alternately happen. Thus, while 
the left ventricle of the heart is in a 
ftate of contra&ion, the blood paffes 
out of it into the aorta ; but at the 
feme time no blood paffqs into it 
from the left auricle, which is then 
dilated and filled by the blood flow- 
ing into it from the pulmonary vein. 
It is only when the ventricl 

emptied 



e is 
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emptied by contraction, and con- 
fequently relaxed, that the blood 
paffes into it from the auricle, urged 

by the contraclions of the auricle 

and adjoining firm venofus, which 
fucceed immediately to that of die 
ventricle. During this contraction 
of the auricle and filling of the ven- 
tricle, no blood paffes from the ven- 
tricle into the aorta, nor till a con- 

I 

tr^ftion of the ventricle fucceedi 
in confequence of its being fil- 
led. The fame circumftances take 
place with regard to the right ven- 
tricle and auricle of the heart, and 
preciiely at the lame times ; for it 
ppears, that the two ventricles ci 
the heart are contracted and relaxed 
at the fame time ; and, in like man- 
ner, the two auricles. 



a 
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CL. That the courfe of the 
blood, as defcribcd (CXLVIIL and 
CXLIX.), is its ufual and conftant 
courfe) appears from the infpection 
of the heart in living animals ; from 

the fituation of the valves of the 
heart; from the fituation of the 
-alvesatthe orifices of the aorta and 
pulmonary artery ; from the fituati- 
on of the valves, of the veins ; from 
the effefts of ligatures made upon 
the arteries and veins; from the ef- 
fects of haemorrhagies of the veins ; 
from obfervations with the micro- 
fcope ; and, laftly, from experiments 
of infufion and transfufion in li- 
ving, and of injection in dead ani- 
mals. 



h CLI. 
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CLI. This courfe of the blood is, 
■however, in fome parts, and upon 
fome occafions, a little changed. I, 
In the penis, and fome other parts, 
the blood does not pafs from the ex- 
treme arteries immediately into 
continuous veins, but is poured out 
into an intermediate cellular texture, 
from which it is afterwards received 
by the extreme veins. 2. In the 
fmall branches of the aorta, the 
blood does not move conftantly in a 
direction from the heart towards the 
extremities ; but, in certain porti- 
ons of them, is fome times retro- 
grade to that courfe. In this, it is 
favoured by the anailomofes fre- 
quent between the fmall veffels, 
which, at' the fame time, prevent 
this deviation frombeing confidera- 

ble 
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ble or durable, while the a&ion jof 
the heart continues. 



GLII. In the courfe of the venous 

blood, there is alfo fome variety. I. 
In the (mall veins, the blood is lia- 
ble to have a motion retrograde to 

its ufual direftion (CXLVIIL), as in 
the arteries (CLL 2,) 2. The blood 
returning to the heart from moft 
parts of the body, pafles fucceffive- 
ly from fmaller into larger veins, by - 

a*feries of pretty regularly increafing ' , 
vefiels, till they form the vena cava 
entering the heart. But this is va- 
ried in the abdomen, where the 
veins carrying the blood returning 
from every vifcus included in that 
cavity, except the kidneys and ge- 

r 

aitals, unite in forming the vena- 

L z 'pQrtarwttt 
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fortarmh whereby they undergo a 

peculiar difiribution. 3. The veins 
returning the blood from the ex- 
treme arteries in the brain do not 



t 

carry it to the heart by aferies of re- 
gularly increafing veffels, but by the 

interpofition of fmufes, into which 
the fmall veins iffuing from the cor- 
tical part of the brain immediately 
pour their blood- 4. As the courfe 
of the blood through the veffels of 
the lungs is not at all times equally- 
free, and particularly, is confide- 
rably interrupted at the end of ex- 
piration ; fo at the fame time it is 
alfo interrupted at entering the 
right ventricle of the heart; and 
tfaig often occafions fome regurgita- 
tion, or retrograde motion, in both 
the afcending and defcending cava. 



CLI1L 
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CLIII. The- whole of the fluids 

carried in the aorta to its extreme 
branches, are not returned" again by 
the continuous veins to the heart, 
as, by fecretory veflels, a part of 
them is conftantly carried out of the 
courfe above defcribed. Some of thefe 

iecreted fluids- are. thrown intirely 

out of the body, and others are pour- 
ed into certain cavities, for various 
purpofes of the oeconomy. Of thefe 
kit, there is a peculiar fluid which, 
from the extremities of the arteries," 
is poured out in a liquid form, or 
exhaled in that of vapour, into, per- 
haps, every cavity and vacuity of 
the body. This, after having ft r ~ 
ved the purpofe of the effufion, feems 
intended to be regularly returned 
again into the courfe of the circula- 
tion; and accordingly, in all 'the fe- 

k 3 ' veral 



u6 PHYSIOLOGY. 



veral cavities into which it had been 
effufed, there are abforbents which 
asain take it in. Thefe do not car- 
ry the fluid immediately into the 
veins, but uniting form the veffels 
called LYMPHATICS, which, in 
their courfe, pafs through the con- 
globate glands, and at length termi- 
nate either in the receptacle of the 

i 

chyle, in the thoracic duft, or in 
the left fubclavian vein ; and, in 
this way, return the abforbed fluid 

inter the courfe of the ordinary cir~ 
euEatibnv. 



CUV 



felts, not only in all the feveral ca- 
vities, but alfo on the external fur- 
face of the body, by which many 

extraneous 
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extraneous matters* may be introck 
ced into it.- 



W- 



CLV. Moft of the fluids fccrcted: 
from, the circulating mafs, and- 
poured into cavities, may be ab-- 
forbed from thefe, and returned- 

again by the lymphatics, as in- 

(CLIII.), to the courfe of the circu- 
lation* But the fame fecreted fluids 
feem. often to be returned alfo into 

■ 

the courfe of the circulation by a re- 
gurgitation, or- retrograde motion,, 

A- 

in the excretory and fecretory vef- 
fek. 



SECT 



S E C T. III. 



L. xi A l . u. 



Of the Powers- moving the 



blood. 



GLVI. The chief power by which 
the blood is moved, and the circu- 
lation carried on, is the action of the 
heart, or its repeated contractions 
occurring, as mentioned (CXLIX.) ' 
For this purpofe, the heart is a muf- 

■ 

cular part ; the action of which may 
depend upon an inherent power fli- 
inulated by the dilatation of its ca- 



■ » 



vities ; 
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vities; but this inherent power re- 
quires the eonfiant fupport of the 
nervous and animal powers; and is 

often actuated by thefc. - 



CLVIL The contraction and re- 
laxation of the heart ; or, as thefe 
are called, its fyftole and diaftole, 
are neceflarily alternate by the gene- 
ral law (CVIII.) affe&ingallnnifcles; 
and by the ftimulusfrom the influx 
of venous blood being alternately 

applied and removed. 



CLVIIL If we may be allowed to- 
eftimate the vigour of mufcles by 
the number of their fibres, we mnft 
iuppofe the force of the heart to be - 
very confiderable ; but it is very 
difficult to obtain any exa& eftimate- 

o£ 
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of its abfolute force. It is perhaps 
the relative force only that we are 
concerned to know. 

CLIX. Do the arteries* by their 
contraction, contribute to promote 
the motion of the blood- begun, by 
the heart? They cannot do it by the. 
elafiicity of the fimgle Mid in their 
ftrufrure, and can do it only by 
their being endued with a mufcular 
power, whereby they may, -in their 

contraction, communicate to the 
moving blood more force than was 

O 

loft of the force of the heart in di- 
lating them. That they are in- 
dued -with a mufcular contradility 
(LXXXIL), is probable from the ap- 
pearanee of the mufcular fibres in 

their ftructure; from their irritabili- 
ty appearing in the experiments of 
Verjchuir- from their becoming flac- 
cid 
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,cid on tying the nerves belonging 
to them; from the motion of the 
blood being fuppprted, when the 
force of the heart is considerably 
weakened; from the motion of 
the blood becoming languid, when 
the a&ion of the arteries is deftroy- 
ed; from the velocity of the blood 

in the extreme arteries being greater 
than was to be expe&ed from the 
Telocity of the blood iffuing out of 
the heart, expofed to fo many 
catifes of retardation as conftantly oc- 
cur ; and, laftly, from the velocity 
and impetus of the blood in different 
parts of the body, and at different 
times, being unequal, while the ac- 
tion of the heart continues the 
lame. 

It is probable, that the mufculgr 
fibres of the arteries become more ir- 

. ritable 
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ritable as the arteries are more diftant 
.from the heart. 



CLX- The tone and aftion of the 

r 

arteries, as a mufcular part, may 
be increased by ftimuli immediately 



applied to them, or by the increaied 
rorce of the nervous and animal 
-owcrs with, regard to them ;" and 



thev may be diminished by fedalivc 
pxvevs applied, or by weakening 

.the nervous and animal powers. 



CLXI. There does not appear to 
be any oicilktory motion in the ex- 
treme arteries independent of toe 
adion of the heart. 



COOL There does not' appear 

. t0 ; De any operation cf capillary at- 

.tra&ion 
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tra&ion in the extreme arteries ; nor 
does there feem to be any occallon 
for fuch a power in any part of the 

arterial fyftem. 



CLXIIL The power of deriva- 
tion (Vis derivationis III Halkri) 

in the fanguiferous fyftem, feems 

to be no other than that which arifes 

from the fulnefs of contractile vef- 

fels. 



CLXIV. . The motion of the 
blood in the arteries of any parti- 
cular part, is promoted by the ac- 
tion of adjoining mufcles. 



CLXV. The blood in the vena 
cava, and its branches, is moved by 
the a&ion of the heart and of the 
arteries. Thefe powers are affifted 

M by 
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by the adion of mufcles, which, in 
their contraction, prefs the veins 

lying between their feveral fibres; 

and alio, by the iwelling of their 

wholemaisj prefs the adjoiningveins, 
Thefe veins are commonly provided 

with valves, which determine the 

effect of all prefiure upon them, to 

be the motion of the blood towards 
the heart. 

The grrat tronks, both of .the 

vena cava and pulmonary vein, are 
provided with muicukr fibres, and 

manifestly endued with, mufcular 



r\ »*• 



contractility, 



• CLXVT- In the abforbent veflels, 
the fius if are probably taken in by 
a capihary atuatlioii. 



CLXVIL 
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CLXVII. In the lymphatic veffels, 
provided with numerous valves, 

which neceffarily determine the mo- 
tion of the contained fluid to be to- 
wards the heart, the. fluid is moved 

by the preflure of the neighbouring 
mufcles and arteries. But further, 
as the lymphatics are remarkably 

irritable, it is probable that the fluid 

in them is moved by a periftaltic 

motion begun by the a£tion_ of their- 
abforbent extremities. 



CLXVIIi; The motion of the 

blood through the veffelsof thelungs, 
depends uponrefpiration, to be con- 

fidered hereafter. 



M-a SECT. 
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SECT. III. 



CHAP. III. 



Of the Laws of the Ci rcula 



TION. 



CLXIX. The velocity of the blood 

paffing out of the left ventricle of 

th? heart into the aorta, may be e- 
ftimated from knowing the quanti- 
ty of blood paffing out at each fy- 

ftole, the area of the orifice of the 
aorta, and the time occupied by the 
fyftole; but none of thefe circum- 
ftances are exaftly afcertaincd. 

CLXX 
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CLXX. As the blood moves on- 
wards through the arteries, the velo- 
city - (CLXIX.) differs a confiderable 
retardation, from feveral caufes. J. 

From the capacity of the arteries 
being enlarged as they are more di- 

ftant from the heart. 2. From the 
frequent flexures of the arteries. 3, 

A- 

From the angles which the branches 
niake with the trunks from which 
they arife. 4. From anaftomofes. 

5.. From the vifcidity of the blood. 

6. From the friftion of adhefion. 7. 
From the weight and rigidity of the 
parts furxounding the arteries. 






CLXXI. The- velocity (CLXIX.), 
and the caufes of retardation (CLXX.) 
being given,- the velocity of the 
Wood in the arteries will be as the 

M- 3. frequency 
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frequency of the fyftole of the 



heart. 



CLXXII. The frequency of the 

A- 

fyftole of the heart will be more or 
lefs,. I. As the blood in the veins 
is more or Iefs quickly returned to 
either ventricle of the heart. 2. As 
the ventricles of the heart are more 
OT'Tefs intirely evacuated at each fy- 
Able:, 3. As the mufcular fibres o£ 
the heart are more or lefs moveable. 
4. As the action of the nervous and 
animal powers are more or lefs in- 

ereafed with refpe£t to the heart* 



CLXXIII. As the arteries of a 

healthy body are always full, the 
blood thrown out of the ventricles 

into the arteries during the fyftole of 

the heart, can only find a place there 

. by 
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1 

by pufhing on the blood with the 

velocity (CLXIX.y or by dilating 
the arteries; but as the refiftaiices 
(CLXX.) prevent the blood from- 

flowing with the velocity (CLXIX.),, 
the blood thrown out of the heart 
muft, in' lome meafure, dilate the 
arteries, and thereby form what is 
called the PULSE. 



CLXXIV. It-appears, that, in the 
arteries, to a certain length, the 
blood moves falter during the fyftole' 
than during the diaftoleof the heart;, 
but, as the refiftances and caufes of 
retardation become greater in every 

portion of the arteries, as it is more 
diftant from the heart, fo the acce- 

i 

leration of the blood during the fyftole 
of the heart muft be greater in any 
portion of the arteries nearer the 

heart 
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heart than in ■ the next adjoining, 
that is- more diftant; and, fo far as 
this takes place, a dilatation of the 
arteries will happen, even from a 
finall qaantitv of blood thrown out 

of the ventricles^ 



CLXXV. As the refinances td' : 
the blood's motion- in the blood- 
veffels- increafe with the diftance 
from the heart, there may be a part 
of the fanguiferous fyflemvin which 1 
the motion of the blood will" not be* 
accelerated during the fyftole of the 
heart, and in which, therefore, no 
pulfe can be difcerned.' This hap- 
pens in the extreme branches of the 
aorta ; and no pulfe is ever obferved ' 
in the extreme branches of the verier 



cava.- 



CLXXVL 
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CLXXVI. The velocity and impe- 
tus of the blood in the whole fyftem 
of blood- veflels will always be as. the 
aftion of the heart and arteries tar 

ken together 



CLXXVII. The velocity and im- 
petus of the blood in any particular 
part of the fyftem will be, I. As 
the part is more or lefs diftant from 
the heart. 2. As the circumftances 
(CLXX.) take place more or- lefs in 

the part. 3. As the gravity of the 

blood concurs with, or oppofes its 
motion in the part. 4. As caufes 
increafmg or diminilhing the aftion 
of the arteries of the part are appli- 
ed, or removed. 



CLXXVIII. 
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CLXXVIII. The quantity of blood 
diftributed to any particular part of 
the faneuiferoiiS' fyftem, will be 



; 

r 



greater or leis according to the ve- 
locity and impetus of the blood ia 
the part, by (CLXXVU) ; and ac- 
cording to the refiftances in other 

parts being increafed or diminifhed 
by conftridion, compreffion, liga- 
tures- pofition, relaxation, or aper- 
ture. 



CLXXIX. The flexibility and 

contradility of the blood-veffels rea- 
der the effects of all increafe or di- 
minution of refiftance in any parti- 
cular part moft confiderable in the 
neareft, and very little fo in' the 

more remote veffels of the fyftem* 

By this we are to judge of the ce- 
lebrated 
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lcbratcd dodrines of derivation and 

revulJion. 



\ 



CLXXX. The quantity of blood 
diftributed to the different parts of 
■the fyftem, is in different propor- 
tion at different periods of life. 

i. The capacity and force of the 
heart, in proportion to the fyftem 
of veffels, is greater at the begin- 
ning of life than at any after period. 
Till the body arrives at its full 
growth, the capacity of the veffels 
increafes in greater proportion than 
that of the heart; but, from that 
period, the capacity of the veffels is 

conftantly diminifhing,- while that 
of the heart fuffers little change. 

2. A greater quantity of blood is 
contained in the arteries, in propor- 
tion to that which is contained in the 

■ 

veins, 
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■veins, at the beginning of life, than 
at any after period. From the time 
that the body has arrived at its full 
pTcwth, the quantity of blood .con- 
tained in the veins, in proportion to 
that which is contained in the arte- 
ries, is coiiftantly increafmg. 

3. The veiTels of the head re- 
ceive a greater quantity of blood in 
proportion to the reft of the fyftem, 



at the beginning of-iife, than at any 



after period. 



4.. Any general increafe of the 

r j <-> 

■action of the heart and arteries* 
determines the blood more copi- 

oufiv to the extreme arteries on the 

iurface of the body, than to thofe 
of the internal parts. 

5. The equilibrium of the fan- 
guiferous fyftenvv/ith regard to' the 

.diftribution of the blood, may 

be 



PHYSIOLOGY, i 



45 



be changed by various caufes 
(GLXXVII. CLXXVIII.) ; and thefe 

caufes continuing to operate for 

fometime, induce a habit which ren- 
ders the changed diftribution necef- 
fary to the health of the fyftem. 

6. The lymphatic fyftem is ful- 
ler in young perfons than in old. 



SECT. HI. 



CHAP. IV. 

Of Respiration. 



CLXXXI. Refpiration confifts 
of the motion of infpiration, or the 
admiffion of air into the lungs, and 
of expiration* or the expulfion of 



N 

1 air 
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air from the fame, .alternately hap- 
pening. 



CLXXXIL Refpiration takes place 
in man, and other analogous ani- 
mals, foon after the infant is taken 
from the uterus of the mother, and 
is expofed to the air. After it has 
taken place for a little time, it is ever 
after neceffary to the continuance 
of life, as it is abfolutely neceffary 
to the continuance of the circulation 
of the blood. 



CLXXXHL The lungs are a 
hollow fpungy mafs, capable of con- 
fining air, and readily dilatable by 
it. By the wind-pipe, they are. open 

to the atmofphere ; and they are fo 
fituated in the thorax, that the air 

muft enter into them, if the cavities 

of 
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of the thorax, in which they are 
placed, are, enlarged., For, as there 
is no air in thefe cavities, and the ex- 

A- 

ternal air cannot enter into them, the 

enlargement of* the thorax muft 
form a vacuum around the lungs, 

which the external heavy and ela- 

flic air will fupply by entering into 
and dilating the lungs, while thefe 

do not allow the air to pafs through 
them into the cavities of the tho- 



rax.. 



CLXXXIV. Infpiration there- 
fore depends upon the enlargement 

of the capacity of the thorax ; and 
this is performed chiefly by the 

contraction of the diaphragm. This, 

in its relaxed ftate, is fufpended by 
the mediaftinum, and its middle 
tendinous part is raifed high in the 

N 2 • thorax 
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thorax ; therefore, as this middle 
part, by the contraction of the muf- 
cular, is moved downwards, the 
thorax is thereby confiderably en- 

iarged. 



CLXXXV. The capacity of the 

thorax is alfo enlarged by the mo- 
tion of the ribs upwards, whereby 
the curvatures of oppofite ribs are 
fet at a greater diftance from each o- 

ther; and, by the fame motion, the 
fternum is moved outwards, and fet 
at a greater diftance from the verte- 
brae of the back. The motion of 
the ribs upwards is caufed by the 
contraction of both layers of inter- 
coftal mufcles. That the mufcles 
called internal intercoftals concur 
with the external in raifing the ribs, 
appears from the fituation of thofe 

mufcles, 
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mufcles, from the greater mobility 
of the inferior ribs, from the infpec- 
tion of thofe mufcles in living ani- 
mals, and from experiments imita- 
ting their aftion. In more violent 
and laborious infpirations, the rai- 
ling of the ribs is affifted by many 
mufcles attached to the ribs, and a- 
rifing from the clavicle, humerus, 
{capula, and vertebrae of the neck- 
or back. 



GLXXXVI. By the enlargement 
of the thorax, a dilatation of the lungs 
is produced, in proportion to the 
bulk of air entering into them 5 but 
the dilatation may often be greater 
by the air that enters into the lungs ! 
being heated and rarified ; and the 
greateft diftenfion of • the lungs is 

N 3 obtained 
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obtained by a conftriction of the 
glottis confining the air that has al- 
ready entered into the lungs. 



CLXXXVTI. As infpiration, or 

the admiffion of air into the lungs, 
depends upon the enlargement of 

A- 

the thorax, the diminution of it mud 
expel the air, or produce expiration, 
The capacity of the thorax is dimi- 

nifhed, while the mufcles dilating it 
are fpontaneoufly relaxed, by the e- 
lafticity of the ligaments connecting 
the ribs with the vertebrae, and 
by the elafticity of the cartilages and 
ligaments conneftii 
the fternum ; both which powers, 
commonly affifted by the weight of 
the ribs themfelves, bring ,the ribs 

and fernum into the pofition • they 

were 



% 

v 



PHYSIOLOGY. 151 

were in before infpiration. At the 
fame time, the .elafticity of the me- 
diaftinum draws the diaphragm up- 
wards ; and the contra&ion of the 
abdominal mufcles both preflcs the 
diaphragm upwards, and pulls the 
ribs downwards; and, inthelaft, 
they are affifted by the fterno-coftal 
and infra-coital mufcles. While thefe 

powers concur in diminiihing the 
capacity of the thorax, the ex- 
pulfion of the air from the lungs is 
affifted by the elafticity of the lungs 
themfclves, and by the contraction 
of the mufcular fibres of the -bron- 
chiae. 



CLXXXVHI. Thefe are the or- 
dinary powers of expiration, which, 
depending upon the rea&ion of e- 

laftic 
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laftic parts, is performed flowly, and 

with "little force; but, when it is 
neceflary to perform it with more 

velocity and force, fome other and 

very powerful mufeles, as the qua-- 
drains lumborum, iacrolumbalis, and 

longiffimus dorfi, concur in pulling 

down the ribs ; and, at the fame' 

A- 

time, the abdominal mufeles, actu- 
ated by the animal power, are con- 
tracted with greater velocity and 

force than in fpontaneous expirati- 



r\ 



a. 



CLXXXIX. The fituation' of the 
blood-veffels of the lungs is fuch, 
that, in the contracted ftate of this 
vifcus, thefe vefiHs mull be much 

folded and ftraitened; and it appears, 

that, in the foetus where they are 

conftantly 
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conftantly in a contra&ed ftate, their 

capacity is not Sufficient to tranf- 
mit, in the time required; the whole 
of the blood returning to the heart 
by the vena cava ; but, . after refpi- 
ration has been .repeated for Some 
time by the dilatation of the lungs 
to a certain degree in inSpiration, 
their blood-veffels are unfolded, 

p 

lengthened, and enlarged, fo as to 
be capableof transmitting the whole 
blood of the cava. 



CXC. In the infant who has 
breathed for fome time, the whole 
blood of the vena cava paffes into 
the right ventricle of the heart, and 
from thence enters into . the veffels 
of the lungs ; but, in the contracted 
ftate of the lungs, which occurs at 
the end of expiration, the blood can- 

not 
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not be properly tranfmitted ; and, for 
that purpofe, an infpiration becomes 

absolutely ncceSary.. 



CKCI. It is, however, under a 
certain degree of infpiration only, 
that the blood is freely tranfmitted 

through the reflets of the lungs ; for, 
if the infpiration is full, and con- 
tinued, ih that the lungs are there- 
by much difiended, we find that 
this ftate alf > interrupts the free paf- 

fa^e of the blood) and renders ex- 

piratioii neceSary. 

Expiration becomes alfo necef- 

fary; becaufe, perhaps, the air long 
retained in the lungs lofes a part of 
its elafticity , and becomes- thereby un- 
fit to keep the lungs diftended ; but, 

more certainly, and more e Special- 
ly, becaufe, in an animal that has 

breathed 
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breathed for fome time, there is a 
noxious vapour conftantly arifing 
from the lungs, which, if not dif- 
folved by the air, and carried out 
of the -lungs, proves pernicious to 
life. 



CXCII. From what has ben faid, 
it appears, that the alternate motions 
of infpiration and expiration are 
neceffary to the circulation of the 
blood, and otherwifc, alio to the 
health of the body ; and it appears 
alio, that the more frequent the al- 
ternate motions of refpiration are, 
the more quickly "is the blood -trans- 
mitted from the right to the left ven- 
tricle of the heart. 



CXGIIL We can now perceive al- 

fo the caufes exciting theie alternate 

motions: 
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mitions; and we find no occafion 
for fuppoiing them to arife from a- 
ny caufes alternately interrupting the 
motions of the nervous fluid, or of 
the blood into the mufcles concern- 
ed in thefe functions. 

Infpiration, or the action of the 
mufcles producing it, is excited, in 
all cafes of general effort, to remove 
•pain and uncafinefs; and it is, per- 
haps, a propenfity of this kind that 
gives the firft beginning to re- 
fpiration in the new born infant, ex- 
pofed to feveral new and uneafy im- 

preffions. 

For the continuance of refpiration, 
infpiration is efpecially excited by 
the fenfe of imeafmefs that attends 
any difficulty in the paffage of the 

blood through the veifels of the 

lungs; but" this uneafinefs arifes, in 

fome 
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feme meafure, at the end of every 
expiration, and is much increafed 
by any continuance of this ftate. 



CXCIV. Expiration, in fome 
meafure, necefiarily fucceeds infpira- 
tion, by the fpontaneous relaxation 
of the infpiratory mufcles (GVIIL), 
while the elafticity of the membranes, 
ligaments, and cartilages ftretch- 
ed in infpiration, brings back the 
ribs and diaphragm into their for- 
mer fituations ; and the fame efFedts 
are alfo produced by the aftion of 
the abdominal mufcles, and of the 
mufcular fibres of the bronchia; 
both of which are ftretched, and 
thereby excited in infpiration. 

In the cafe of ordinary infpirati- 
on, thefe caufes are fufficient to pro- 

JU 

duce a fpontaneous expiration. But, 

. as 
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as it appears, that a violent and long 
continued infpiration interrupts the 

paffage of the blood through the 
lungs, this creates an uneafmefs, and 
a propenfity, which muft produce a 
relaxation of the infpiratory, and ex- 
cite a contraction of the expiratory 
Hiufcles. 

It is further to be fuppofed, that, 
in animals which have breathed for 
fome time, cuftom has afibciated the 
feveral motions concerned both in 
infoiration and expiration ; fo that 
an irritation applied to any part of 
them neceffarily excites the whole; 
and it may alio be fuppofed, that 
habit determines thefe motions re- 
gularly to fucceed one another. . 



CXCV. In this manner (GXCIIL 

CXCIV.) refpiration is continued 

for 
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for the general purpofes of .the ani- 
mal (Economy ; but the feveral mo- 
tions of which it confifts are alfo 
occafionally excited, and varioufiy 
modified by the will, intending par- 
ticular effe&s to be produced by 

thefe motions. They are alfo ex- 
cited, and varioufiy modified by cer- 
tain emotions and paffions, and give 

particular expreffions of thefe. They 
are often excited alfo by imitations; 

and they are particularly excited by 

propensities to remove pain and un- 
eafmefs, which operate more fre- 
quently on refpiration than upon a^ 
ny other funftion. 

CXCVI. The confideration of the 
effe&s of refpiration on the animal 
fiuids, is delayed till the nature of 
thefe fluids {hall have been more 
generally confidered, 

Oz . PHY- 
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SECT. IV. 



Of the Natural Functions, 



CXCVII. The animal body, from 
a fmall beginning, grows to aconfi- 
dcrable fize, and at the fame time, 
from the period of the birth, during 
the whole of after life, the body fuf- 
fersj by various means, a daily and 

confiderable wafte. 



CXCVIIL The increafe of bulk, 
therefore, muft be acquired, and the 
daily wafte fupplied, by matters ta- 
ken into the body, the moft part of 

which, 
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which, from the prefumed purpofe 

of them, we name ALIMENTS. 



CXCIX. A great part of thefe a- 
iiments, as taken into the body, are 
of a different nature from the mat- 
ter of the body itfelf, or at leaft, are 
in fuch a ftate as not to be fit for be- 
ing immediately applied to the pur- 
pofes of it; they muft, therefore, be 

changed, and fitted to the purpofes 

of the oeconomy by powers with- 
in the body itfelf. 



CC. Theconverfion, oraffimilation 

p 

of the aliments to the nature of the 
folids and fluids of the animal body; 
the farther changes of thefe fluids, 
for various purpofes, by fecretiop ; 

and the application of fome' part of 

3 ■ them 
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them in nutrition, or in increafing 
the growth of the body ; make what 

are called the NATURAL FUNC- 
TIONS. 



SECT, IV, 



CHAP, I. 



Of Digestion 



CCI. The term digeftion is com- 
monly employed to fignify the func- 
tion of the ftomach alone in chan- 
ging the aliments ; but 3 in this chap- 
ter, 
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tef, we are to- confi derail the changes- 
of thefe as they occur fuccelfively in 
the different ftages through which 
the matters pafs. 



CCII. Animals arc determined to 
take in aliment, by the appetites of 

hunger and thirfL 



CCIil. Hunger is an appetite de- 
pending upon a foliation referred 
to the ftomach, and arifing Scorn a 
particular ftate of it. 

This ftate feems to be in fome re- 
fpeft the degree of emptinefs, but 
more ef pecially, the Hate of contrac- 
tion in the mufcular fibres which 
emptinefs gives occafian to. This 
ftate of contraction may alfo be ex- 
cited by certain ftimulants applied ; 

but, 
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but, more commonly, it depends up- 
on, and is correfpondent to the ftate 
of inanition, and therefore of con- 
traction* in the veffels of the Han 
emitting the matter of peripiratiom 



CCIV. Thirft is an appetite for 
liquids, which depends upon a fen- 
fation chiefly referred to the inter- 
nal fauces, and ariiing from the dry- 
nefs or heat of thefe parts ; from a- 
crimony applied to them, or exift- 

ing in the fluids poured out there ; 
from the" putrefcency or vifcidity of 
the contents of the ftomach ; and 
from all increafed evacuations. 



CCV. Thefe appetites determine 
men to take in a great variety of fo- 

lid and liquid matters, directed by 

inftin&ivc 
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inftin&ive likings and difgufts-j* in 
ibme inftances corrected by experi- 
ence. 



CCVI. Of the matters chofen, it 

appears that fome of them are fuited 
to fupply the matter of the fluids or 

folids of the body, and, therefore, 
properly named Aliment ; while o- 
thers of them are fuited only to im- 
prove the reliih of aliment, or to ob- 
viate fome deviations ready to hap- 
pen in the bufinefs of digeftion; and 
thefe we name CONDIMENTS; 



CCVII. The proper alimentary 
matters are animal or vegetable on- 



CCVII. 
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CCVXIL The animal aliments 



teem to be fo nearly of the fame na- 
ture with the matter of the body 
itfelf, that, to be rendered fit for the 
purpofes of the ceconomy, they feem 

to require no other change, but that 

of being rendered fluid. 



CCIX. But the vegetable aliment 

is very different from the matter of 

the animal fluids or foUds, and muft 

1 

therefore be changed into the na- 
ture of thefe by the powers (CXCIX.) ; 

and, as many animals are nourifhed 
by vegetable aliment alone, and as, 
perhaps, all animal matters may be 
ultimately traced to a vegetable- ori- 
gin, it will appear, that, to account 
for the production of animal mat- 
ters, it is efpecialiy, and in the firft 

ulace, 
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place, neceffary to fhow how vege- 
table matter, may be converted into 

animal. 



CCX. If we confider the many di ffe~ 

rent odors, taftes, and colours, which 
are to be obferved in different ve- 
getables, we fliouldbe ready to think 
that vegetable matter is of very great 
variety 5 but we know that the mat- 
ter diftinguifhed by its fenfible qua- 
lities makes but a fmall part of the 

whole of any vegetable, and that, 
befides the matter peculiar to each, 
there is in moft, perhaps in all, ve- 
getables, a large proportion of com- 
mon matter, which we prefume to 
be the matter adapted, and that very 
univerfally, to the aliment of ani- 



mals. 



CCXI 
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CCXL It is this common matter 
of vegetables, therefore, that we are to 
confider here ; and we think it may 
be considered as of three kinds on- 
lyythat is, oily, faccharine, and what 
feems to be a combination of thefe 
two* 



CCXIL The oily- matter-of vege- 
tables, which makes part of the ali- 
ment of animals, is without any 
fallible odor or tafie, and is not 
only very nearly thefame in the ma- 
ny different vegetables from which 
we take it, but is alfo in all of thefe 

ib nearly a kin to the oil which 

appears in animals, that it is not ne- 
ceflary to fuppofe any confiderable 

change to be made upon the vege- 
table 
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table oil on its being taken into the 
bodies of animals. 



CCXIII.lt is the faccharlne matter, 
and efpecially this when blended with 
oily matter in different proportion, 
that makes the greateft part of the 
common matter of vegetables, and is 
the chief part of the vegetable aliment 
of animals. It is this, therefore, that 
we have efpecially to confider here ; 
and, as it lies in vegetables, it is dif- 
ferent from the moft part of animal 
matters in the following refpefts. 

It is readily fufceptible of a vi- 
nous and acetous fermentation, and 
fpontaneoufly enters into the one or 
die other of thcfe; and, without un- 
dergoing more or lefs of thefe, it, 

P perhaps, 
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perhaps, never enters into a putre- 



JL 



acuve iermentation. 



The fame matter treated by diftil- 
lation, without addition, gives out 

always, in the firft part of the diftil- 

lation, an acid, and only afterwards 
a volatile alkali in fmall proporti- 



on. 



The fame vegetable matter, treated 

by calcination, leaves aflies, which 
contain a fixed alkali, and an earth 

that is or may be converted into a 

quick-lime. 



CCXIV. In all thefe refpeds, the 
common matter of animals is confi- 
derably different. 

This enters fpontaneoufly into a 
putrefa&ive fermentation, and that 
without palling through the vinous 

or 
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or acetous : At lcaft, thefe are not to 
be diflin&ly perceived. 

The fame animal matter, treated 
by diftillation, gives out always, in 
the firft part of the diftillation, a vo- 
latile alkali in large proportion, and 
only afterwards, by a great force of 
fire, it gives out an acid. 

Animal. matters, treated by calci- 
nation, leave aflies, in which no al- 
kali is to be found, and the earth is 
not calcaneus, nor convertible into 
a quick-lime, by any means yet 
known. 



CCXV. Thefe differences are fuf- 
ficiently marked; but it is proper to 
obferve here, that the vegetable 
matter we treat of, by undergoing ' 



a putreiadive fermentation, ischan- ' 

V z. g ed- 
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ged fo, as to acquire very exadly 
moft of the characters of animal 

matter we have juft now mention- 
ed. 



CCXVL The aliment being thus 
confideredj we proceed to coniider 
the changes it undergoes after being 

taken into the animal body; but, 
firftjbf the courfe it pailes through, 
and of the motions it is fubjcftcd 

to in its progrefs. 



CCXVII. The aliment is taken 
into the mouth, and there the more 
folid parts of it are commonly fub- 
jefted to a triture, or what is called 
manducation. At the fame time a 
quantity of faliva, and of the other 
fluids of the mouth, with fome por- 
tion of our drink, is intimately mix- 
ed 
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cd with it, whereby the whole is 
reduced to a foft pulpy mafs. In this 
Hate, by the attion of deglutition, if 
paffes through- the fauces into the 

cefophagus, by which it- is convey- 
ed into the ftomach. 



CCXVIII. Here the aliments is 
detained for fome time, fubje&ed to 
a conftant agitation and fome' pref- 
fare, both by the contractions of the 
different parts of the ftomach itfelf, 
and by the alternate preffure of the 

diaphragm and abdominal mufcles. 
After fome time, however, firft the 
more fluid parts, and, at length, the 
mod minute parts of the folid matter 
are pufhed through the pylorus 
into the duodenum. 

CCXIX. The matters received from 
the ftomach into the duodenum pais 



I 



^> o 



:> on 
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on from thence fuccefiively through 

the feveral parts of the inteftinal 
canal ; and, in the whole of the 
courfe, the matters are ftill fiibjeift- 

ed to the alternate prcffure of the dia- 
phragm and abdominal mufcles, 
and to the contractions of the intef- 
tines themielves. 



CCXX. Through the whole 
courfe of the inteftines, but especial- 
ly in thefe named the/mall, the more 
fluid part of the contents, and par- 
ticularly the peculiar fluid we name 
chyle, is- taken into the veiTels na- 
med lacleah. Thefe s from impercep- 
tible beginnings on the internal fur- 
face of the inteftines, unite, into lar- 
ger veffels laid in the mefenterv, and 

convey the chyle, and what accom- 
panies it, firft Into the conglobate 

glands 
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glands of the mefcntery, and from 
thence to the reccpiaculum chyll^ as 
it is called. From this the chyle paf- , 
fes by the thoracic dufl; into the left 

# 

fubclavian vein. In one or other 
part of this courfe of the chyle, the 
veflels carryng it are joined by lym- 
phatics, returning the lymph from 
slmoft every part of the body. 



CCXXI. The matters contained 
in the inteftinal canal, not taken in- 
to the la&eals, are moved onwards 
in the courfc.of the inteftines, be- 
coming by degrees of a thicker con- 
fluence, efpeciaily in the colon, 

where their motion is confiderably 

retarded; but,. at length, they are 

moved onwards to the extremity of 
the re&um, where their weighty 
bulk, and acrimony excite motions 
' ' which 
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w Inch throw them entirely out of the 
body. 



CCXXII. This is the courie of 
the alimentary matters, fo far as they 

can be conhdered as any ways in a 
fcparate fxate. Of the motions of the 
feveral organs concerned in this 

courie, we pals over thole of rnanda- 
cation, deglutition* or others denenu- 
ing en the action oi: mufeles, the 
iunciions of. which are readily 1111- 
derftood from a knowledge of their 
ntuation; and we are hereto confider 
only the motions of the alimentary 
canal itfelK 



CCXXIIL " The motions in the 
cofophagus depend upon the a&ion 
of its mulcular fibres, which are chief- 
ly thole fbrmiag a chain and circu- 
larly 
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Lirly furrounding it. This tube, by 
the model of food puQietlinto it by 
the action of deglutition, is necei- 
farily dilated, and its circular fibres are 

thereby excited to a contraction, But 

as thefe fibres are fucccffively dila- 
ted, fo are they alfo contra&ed and 

pufli on their contents through the 
feveral portions of the tube, alter- 
nately and fucceffively dilated and 
contracted, giving the appearance of 
a vermicular motion and what is 
commonly called periftaltic. Thi& 
motion may be propagated either up- 
wards or downwards, and the direc- 
tion of it is in the one or the other 
way, as the motion happens to begin 
at the upper or lower extremity. 



CCXXIV. The motion of the 
ftomachis not lb fimple. Its mufcular 



fibre 
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fibres are in like manner irritable by 
dilatation, and its circular fibres muft 
therefore be in ibme meafure fub- 
je&ed to a fucceffive dilatation and* 
contraction. But, though the di- 
rection of fuch motions is from the 
left to the right, this does not im- 
mediately pufh the contents of the 
ftomach into the inteftines. It feems 
to be the purpofe of the (-economy, 

to detain the aliment for fome time 
in the ftomach • and therefore, any 
coniiderable dilatation of the circu- 
lar fibres, efpecially that which oo 
curs in a full ftomach, feems to 
have the effcfit of exciting the lon- 
gitudinal fibres to a contraftion, 



vebkh draws the two orifices of the 
ftomach nearer to one another. By 
this the pylorus israifed up and ren- 



-i i^r 



clcreci im eafily paflable, and pro- 

bablf, 
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bably, at the fame time, the peculi- 
ar band of circular fibres which fur- 
round the pylorus, are more firmly 
contracted, and render it lefs pervi- 
ous. Vide (CXLIV.) From hence 
it is, that the direction of the jperi- 
ftaltic motion of the ftomach is 
fometimes from the left to the right, 
and fometimes alio the contrary 
way. It is, however, mod constant- 
ly in the firft manner ; becaufe it is 
commonly begun from the cefopha- 
gus, and becaufe, when it is inverted, 
the refinances on the left from the 
blind fack of the ftomach, from the 
higher fituation of the cardia, and 
from the conftridion of this by the 
diaphragm in infpiration, are com- 
monly more confiderable than, the 
refiftance at the pylorus. The con- 
tents of the ftomach, therefore, are 

at 
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at length pufhed through the pylo- 
rus; in the firft place, the more flu* 

id contents, as thefe occupy the an- 
trum pylori; while the more folic!, 

having their air loofened by fermen- 
tation, are rendered fpecifically light- 
er, and float nearer the upper ori- 
fice. But at length, as the ftomach 
is in any meafure emptied, the py- 
lorus is lefs raifecl, is mere relaxed, 
and allows matters to pafs more ea- 
fily; and, at the fame time, the emp- 
ty ftomach contracted more, is e- 
ipecially towards the right extremi- 
ty contracted to fuch a degree, as to 
embrace the fmalleft folicl matters, 
now fallen down into it, and to pufii 

them through the pylorus. 
This is an idea of the ordinary moti- 



ons of the ftomach ; but they are, up- 
on fame occasions, iubjea: to other 

modi- 
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modifications, as ineru£tation,rumi- 

r 

nation, and vomiting, which, how- 
ever, as morbid, we referve to be 
coniidered in the pathology* 



CCXXV. The motions of the in- 
teftines will be readily underftood, 
from what has been Taid of thofe 
of the oefophagus. Any portion 
of the inteftinal canal being- dila- 
ted, will in confequence be contract- 
ed, and will urge on its contents In 
the fame dire&ion in which the mo- 
tion was begun. But as the force 
here is gentle, and as, in the long 
courfe of the canal, there occur 
many flexures, different pofitions, 
and occafional irritations; it is obvi- 
ous, that .refinances and ftronger 
contraftions may frequently occur 

■^L here, 



J 
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here, to change the direction of the 
motion ; accordingly we find it fre- 
quently changed, and directed from 
below upwards, in fo far that the 
contents of the inteftines frequently 
pafs into the ftomach. But the 
motions of the inteftines are, howe- 
ver, moft conftantly direded from 
above downwards, both becaufe 
they are commonly begun from the 
ftomach, and becaufe, when inver- 
fions do occur, there is commonly 
ftill fo much reliftance at the pylo- 
rus, and more efpecially at the 
valve of the colon, as to turn the di- 
rection again into its proper courfe. 
In the colon, from its pofition, ftruc- 
.ture, and the confiftence of its con- 
tents, the progrefs of thefe is more 
flow and difficult, and it is therefore 

here affifted by the longitudinal fibres 

pecu- 
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peculiarly difpofed, fo as by their 
contraction to contribute more to the 
dilatation of every fuceeeding por- 
tion of the interline. 



CCXXVI. The chyle is taken in- 
to the ladeals, and moved onwards in 
thefeinthe fame manner (CLXVII.) 
as the lymph is in the feveral lym- 
phatics in other parts of the body, 
to which the ladeals are in ftruc- 
ture and fituation exaftly fimilar. 

CCXXVII. The courfe of the a- 
limentary matters, and the motions 
by which they are carried on, be- 
ing now explained, we return to 
confider the feveral changes which 
the a "ment undergoes in this 



courfe. 



Qji CCXXVIII. 
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GCXXVI1I. In the mouth, if the 
aliment taken in be of a folid con- 
fiftence, it is here, as we have faid, 
fubje&ed to a triture ; and if our 

food is of a fort and moifl: kind, we 
are inPdnctively dire&ed to take m 

along "with it 'fome dry matter, as 
bread, that the whole may be fub- 
je&ed more certainly to a compleat 
manducation. By this our aliment 
is not only more minutely broken 

\ 

down,, but is alfo intimately mixed, 
with the liquids at the fame time 
taken in, with the faliva and other 
fluids of the mouth, and with * 
quantity of air intangled by thefe 
vifcid fluids. 



CCXXIX. In this divided and 
moiftened ftate, the aliment is taken 
down into the'ftomach, where it is 

farther 
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farther diflblved, the vegetable mat- 
ter of it begins to be changed to the 
nature of animal, and the oily parts 

of the whole begin to be united 
with the watery. But thefe changes 
by folution, affimilation, and mixture 
require to be feparately confidered. 



CCXXX. The folution here, as 

in other cafes, . may be affifted by 
the mechanical divifion of the folid 

matter, by the agitation of the dif- 

folving mafs, and by the appli- 
cation of heat, and, with thefe affi- 
ftances, the folution muft be per- 
formed by the application of a pro- 
, per menftruum. 



CCXXXI. The divifion of the 

■ i 

folid is fometimes affifted by a pre-' 
vious cookery, and commonly by ' 

Qj the 
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the mariducation we have mention- 
ed; but the human ftomach does 
not feem by any mechanical powers 
to contribute to this. It gives only 

a moderate agitation, which, in a- 

* m 

ny cafe, contributes little to mecha- 
nical divifion. 



CCXXXII. The degree of heat 

applied here, being that of the com- 
mon temperature of the human bo- 
dy, may affift the folution ;but it is 
of no confiderable " power, and no 
affiftance is got from any clofenefs 
of the veflel which occurs here. 

Upon the whole, the affiftances ap- 
plied here are not confiderable, and 
the fpeedy folution that takes place 
muftbe chieflv owin? to the nower 



menftruum 



CCXXXIIL 
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CCXXXIIL The menftruum that 
appears' here, is a compound of the- 

liquid matters taken in, of the fall- 

va, and of the gaftric liquors ; but 
in all, or any of thefe, we do not. 
readily perceive any confiderable- 

+ 

fol vent power- ; nor, by any artifice,, 
in employing thefe out of the body, 
can we imitate the folutions per- 
formed in the ftomach. 



CCXXXIV. However, from what 
happens in the ftomachs of certain 
animals, there is ground to pre- 
iume, that indeed in. every one 
there is a peculiar folvent. But 
whether this be a menftruum divi- 
ding the folid into integrant parts, 
and thereby reducing it to a fluid 
fate, or if the folvent here be a pe- 
culiar fermentative power, refolving* 

matters 
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matters more or lefs into conftitu- 
nt parts, is not clearly perceived.- 



e 



CCXXXV. The latter is the moft 

probable, as the circumftances of 
fermentation very conftantly ap- 
pear, and as the deviations which. 

at any time appear in the courfe of 

digeftion appear always to be an 



excefs of fermentation, either acef- 
cent or. putrefactive. • 



CCXXXVLThe tufiffefs ferns to > 
us to proceed in this manner. The 

m » 

fluids of the ftomach have the 
power of fuddenly and powerfully 
loolening the fixed air of the ali- 
mentarv matters, which is the firft 
fteo towards putrefaction, and that 
which moft effectually breaks down 

the texture, and 'perhaps the mix- 
ture 
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tare of bodies. But we now know, 

that putrefcent bodies are very 
powerful in exciting an acefcent 
fermentation in vegetable fubftan- 
ces, which the human ftomach is 
hardly ever without; and that this a- 
cefcency therefore,- in the next place, 

very conftantly fucceeds, and an a- 
cid is produced- in the ftomach. This 
acidity makes the effects of the pu- 
trefaction difappear ; and the acidity 
in its turn difappears alio, probably 

Kx7 tj-o bein * abforbed b v or united 

with the putrefcent and oily matters 
here prefent;.and it is in this man- 
ner that we fuppofe that the animal 
fluid is produced, and daily renev^- 

t w m 

cd- by the combination- of a frefli 
portion of acid with putrefcent flu- 

f 

ids previoufly exifting in the body. 
The daily produ&ion. of acid in the 

human 
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human f .';iiach, an J its reaJily dis- 
appearing afam, without -hewing 



aiiV m0?:A&e&z6k£> t renders our doc- 



CCXXXVII. This is the affimila- 
tion of vegetables' that I fuppcie to 
take place, and is begun in the Ho- 

mach, but is not compleated there ; 
for v^e obferve that the long re- 
tention of the alimentary matters in 

the ftomach, whether from the in- 

ibiubiiity of the matter, or from an 

obilrucrion of the pylorus, produces 
a greater degree of acidity, and, in- 
general, the acidity which common- 
ly prevails in the ftomach does not 
difappear but in the after courfe of 
the aliment. 



GCXXXVIIL 
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CCXXXVIII. It is efpecially the 
bile, added to the matters which 

have palled frqm the ftotnach into the 
duodenum, that is fitted to cover 
the acidity which appeared in the 
■ftomach. It is probable alfo, that 
the pancreatic and inteftinal liquors 
contribute to the fame effefi: ; " and 

it is perhaps for the fame purpoft 
that the lymph is confcantly added 
to the chyle in its .courfe. But, after 
all, we mm! reft in the general 
idea, and own that we do not know 
exa&ly how this matter proceeds, 
nor what the feveral fluids, added 
to the aliment in the different parts 

of its courfe, truly .contribute to the 
changes of it. 




It is probable how- 
ever, that, by the mixture mentione'd, 

the 



^9 2 
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the peculiar fluid which we name 
•the chyle is produced ; for, tho' it -is 
certain that a -variety of fluid matters 
-may enter the lafteals, and accom- 
pany the chyle there, it is ft ill pro- 
vable that there is a peculiar fluid 
produced by the actions of the fto- 
mach and-inteftines, and fuch as be- 
comesthe principal ingredient in the 
-animal fluids afterwards formed that 
is ftricily entitled to that appellation, 
This chyle does not appear in the 
ftomach, but firft in the duodenum, 
and more copioufly ftill in .the je- 
junum and firft-part of the ileum. It 

appears indeed in the whole of the 
ileum, coecum, and colon, but in the 
laft lefs copioufly; all which {hews 
that a particular mixture is necef- 
Jary to it, and at the fame time 
that it is not rnade at once but fiic- 

" ceflively 
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ceffively in the courfe of the intef- 
tines. 



CCXL. It remains to fpeak of 
the- mixture of the oily with the 
watery parts of the aliment. This 
we cannot well explain ; but it is of 
confequence to obferve here, that 

iiich a mixture is'adually made. It 

is evident that a large quantity of 
oil in a feparate ftate is taken in as 
apart of our aliment, but at the fame 
time no oil commonly appears in a 
feparate ftate in the mafs of blood; 
it muft therefore be united with the 

other parts of the mafs in the way 

of mixture. Hitherto the phyfiolo- 
gifts have hardly, mentioned any 
other means for this union of oil 

but the application of vifcid fluids; 
■ but thefe can' occauon only a dif- 

R fufio'n, 
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fufion, and iome means of mixture 
muft neceflarily befuppofed. What 
thefe however are we do not eer- 

tainly know. ' They do not pro- 
duce their effecl in the firftpaflages; 
for in the chyle, till it enters the fub- 
clavian vein, the oil appears to be 
only in adiffufed ftate, and probably 
the perfefl: mixture is only made in 
the paffage through the Jungs. 



CCXLL It may be proper here 
to take notice of another matter 
which conftantly enters into the 
mixture of animal fluids. This 
is air, which, by different means, 
can be extracted in confiderable 
quantity from every kind of animal 
matter. What is properly the o- 
rigin of this, when and where it is 
infmuated into the animal fluids, 

and by what means it is either fix- 
ed 
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ed in thefe or loofened from 
them, are, all queftions not yet re- 
folved; but perhaps neceffary to be 
rcfolved, before we can fpeak with 
any confidence of the changes 
which the animal fluids under- 
go in different parts of the fyfteml 
We can.obferve, in the mean time, 
that a quantity of air is always pre- 
fent in the chyle in a very loofe 
ftate 5 that it becomes more fixed 
in the mafs of blood after this has 
has paired through the lungs ; and 
that again, in' the different fecreted 
fluids i the air appears to be in fome 
of them ftill fixed,- and in others 
much more loofe ; . and it is proba- 
ble, that' all" this- has a particular re- 
lation - to the' production and pro- 
perties of the different fluids of a- 
nimals.-- 

R % CCXLIL 
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CCXLII. We have now follow- 
ed the courfe of the aliments, fo 
far ?.s we can confider them as any 
vrays in a ieparate ftate ; but we do 
not perceive, that, in any part of 
this courfe, the proper animal flu- 
ids are intirely formed : And it is 
very juftly fuppofed, that the pro- 
per mixture or afEmilation is not 
finifhed till the chyle, mixed with 
the mafs of blood, has undergone 
the a&ion of the lungs, through the 
veffels of which it muft almoft im- 
mediately pafs, after entering the 
fubclavian vein, and feemingly be- 
fore it is applied to any of the pm> 
pofes of the animal oeconomy. 



CCXLIE. What change the flu- 
ids undergo in paffing through the 
lungs, or by what means the fiip- 



l 



Dofecl 
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pofed changes are produced, after 
all that has been faid, feems ftill to- 
be very little known. - 

The mechanical powers of pref-" 
fare, commonly fppken of, do not 
in faft take place, nor are their fup- 
pofed effefts any- ways • confiftent 
with found : philofophy; and, on 
the other hand, it is very proba- 
ble; that the changes produced 
are the . efFeds- either of chemi- 
cal feparatir a or mixture. . 

What has been fuppofed to be 
performed in this way by an ab~ 
forptionof air, or- of a particular 
matter from it, is very uncertain in 
fka, and has led to a ffill more un~ • 
certain reafoning. . 

It is now certain, that a quantity 
ofmephitic air, and perhaps fom<? 

R 3 other 
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other matters, are conftantly exha- 
ling from the lungs of living ani- 
mals, and are carried off by the afr- 

mofpherical air alternately entering 

and iffuing from the lungs. This is a 

pretty certain evidence that fomc 
change of mixture is going on in 

the fluids paffingthrough the lungs; 
but from what particular portion of 
the fluids the mephitic air proceeds, 
or what is the efred of its ieparation, 
we know not : And indeed, as we 
have faid before, what are the ef- 
fects of the aftion of the lungs up- 
on the ftate of the fluids, we arc 
very uncertain. Upon the whole, 
we ftill know but little of the pro- 
duction or formation of the animal 
fluids ; and therefore, from the con- 
fideration of their formation, we 
have learned little of their nature ; 

tat 
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but we muft now try to difcovet 

what we can of it, by examining 

thefe fluids as they are found already 
formed in the blood-veflels. 



SECT, IV, 



CHAP. II 



Of Animal Blood. 



CCXLIY. The red fluid palling 

from the lungs to the left ventricle 
of the heart, and thence by the 
aorta and its branches to every part 
of the body, may be confidered as 

a 
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a mafs containing, either formally 
or materially, every part of the ani- 
mal fluids, and * may therefore be 
properly called the common mafs 
of blood.. This term, however, 
muft be firictly confined to .the cir- 
culating fluids while they retain 
their red colour ; ■ for, when • they 
3ofe this, it is always in confequence 
o± fome feparation of parts. The 

lame red. fluid, indeed, as -it is- found 
in the* veins $ has alfo fuffered fome 

ieparation of parts-; but as the blood 
in the veins is never intirely depri- 
ved of the whole of any matter that 

was prefent iii the arteries,- fo we 
think the venous blood may ftill be 
confidered as a part of the common • 



nals. 



CCXLV. .This mafs of blood we 



find" 
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find to be an heterogeneous aggre- 
gate j and it will be proper to in- 
quire into the feveral parts of' this, 
before we employ any chemical 
trials for difcovering the mixture 
of the whole, or of its parts* 



CCXLVI 



of this aggregate chiefly by the* 
fpontaneous reparation of them, 

which takesplace upon their being 

drawn out of the veffels of a living 

animal. 



CCXLYII. The feparation com- 
monly proceeds in this manner. 
' Immediately after the blood is 
drawn out, it exhales a fenfible va- 
pour, and, after fome time,, it is 
found, by that exhalation, to have 
loft a part of its weight, more or 

A- 

lefs, 
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lefs, according to the degree of heat 
it is expofed to, according to the ex- 
tent of furfaCe by which it is ex- 

pofed to the air, and probably al- 
fo according to different conditions 

of the blood itfelf. The matter thus 
exhaling may be called the halitm 

cr vapour of the blood. 



CGXLVIII. Soon after the blood 
has been drawn. out of the veflels, 
it lofes its fluidity, and the whole of 
it concretes into one foft gelatinous 
mafs; but, after fome time, there 
ouzes out from this 1 mafs- a thin flu- 
id, and as the feparation of this pro-- 
ceeds, the mafs contrails into a final- 
ler bulk, and, in proportion, be- 
comes more, denfe. . 



GCXLIX. 
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CCXLIX. This is the reparation 
which almoft always takes place, 
and has, at all times, been obferved 
by phyficians. The fluid part is 
called ferum, and the thicker con- 
fluent part has been called cruor, 

1 ■ 



Urnu 



# 



CCL. Both parts feem'homogene- 
ous and Ample, but are not. F or , 
if the craffamentum taken from the 
ferum be laid .upon a linen cloth, and 
water is poured upon it, the water 
waihes off a red coloured part, and 
carries it through the pores of the 
cloth, and there remains a whitifh, 
confiftent, but foft and tough mafs , 
not to be further diminifhcd or fe- 
parated into parts by any ablution. ' 

A 
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A like experiment fhews always 
a- like matter prefent in the mafs of 
blood; and, upon feveral occafions, 

both while the blood remains with- 
in the veffels, -whether of the living 
or dead body, and when it is drawn 

out of the veffels of the living, this 
.matter fpontaneoufly feparates from 

the other parts of the blood. It is 
•therefore a • part conftantly prefent 
in- the blood. It is what Gaubius, 
after Malpighi, calls the ji bra fangui- 
nis. Mr Senac names it the coagu- 
labk lymphs and we fliall fpeak of 
it under the title of the gluten of 
the blood. When it appears upon 
' the furface of the blood drawn out 
of thevefTels of living animals, it is 
called the inflammatory crujl. 



•CCLL 
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CCLI. When the- blood is viewed 
with a ; mierofcope, -whether as mo- 

ving in, the veflels of a living ani- A 

r 

mal, or when -out of the veflels re- 
maining ftill fluid, there • are • certain 
parts of it -which appear of a round 
figure, and alfo of a red colour, 
while the 'reft is- almoft - colourlefs. 
Theparts .thus tilftingui'fhable • by 
their- figure, are called the red glo- 
bules, and it appears, that- the red 

colour- of the -whole mafs -depends 
upon 'the- prefence of r thefe only. It 
is chiefly /thefe parts -which -are 
waihed offfrom the craflamentum 

in the experiment above-mentioned • 
• and we- now -conclude, that, befides 
the red globules j the gluten, and a 
portion of ferumthat happens to be 
entangled in the pores of the con- 



S 



creting 
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creting mafs, there is no other mat- 
ter evident in. the craffamentum. 



A- 

CCLII. The ferum is a tranfpa- 
rent fluid of very little colour, and 
feemingly fiuiple ; but, if it be ex- 
pofed to a heat of 1 56 degrees of 
Fahrenheit's thermometer, .it con- 
cretes into a firm and .almoft tranf- 
parent gelly; and, if this be cut 
into minute pieces, there exudes 
from it a thin colourlefs fluid of a 
faline tafte. In proportion as this 

fluid is more carefully feparated, the 
coagulated part becomes more infi- 
pid, and in all its properties re- 
fembles the gluten feparated from 

the craffamentum. From hence 
we are ready to conclude, ' that the 

ferum, as obtained by fpontaneous 

feparation, confifts of a portion of 

. gluten 
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gluten diffolved in a faline fluids 
which we name the SEROSITY. 

+ 

CCLIII. From the whole that has 
been laid from (CCXLIV. to 
CCL1L), it appears, that there are 
three diftinft portions and kinds of 
matter in the common mafs of blood* 
that is, red globules, gluten, and ft- 

rofity. What other matters may 
alfo be there, we fhall confider af- 
terwards; but, in the mean time,- 

M 

fhall fay a little more of each of the 
parts we have already mentioned. 

CCLIV.-The- red globules- have 

been confidered as an oily matter* 
and from thence their- diftind and 
globular appearance has been ac- 
counted for ; but there is no dire£t 
proof of their oily nature, and their 
ready union with, and diffufibility 



S-2 in 
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in water renders it very improbable.. 

As being microfcopical -'obje&s. only, 
they have heenreprefentedby difFe- 
rent perfons very differently. Some 
have thought them fpherical bodies,. 

but divifible into fix parts, each of 
which, in their feparate ftate, were 
alfo fpherical 5 but other perfons have 
not obferved them to be thus 
divifible. To many obfervers,- 
they have appeared as perfe&ly 
fpherical, while others judge them 
to be oblate fpheroids or lenticular.. 
To fome they have appeared as an- 
nular, and, to others,. as containing 

a hollow veficle.. Mrthisy with, fe- 
veral other circumftanccs relating, to 

them, very varioufly reprefented, 

fliew fome uncertainty in microfco- 
pical obfervations, and it leaves me, 
who am not converfant in fuel! ob- 

fervationS). 
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fervatidns, altogether uncertain with 

refpedt to the precife nature of this 

part of the blood. The chemical 
hiftory of it is equally precarious ; 

and therefore, what has been hither 
to faid of the production, and chan- 
ges happening to thefe-red globules, 
we chufe to leave* untouched.- We* 
ihall afterwards fay fomething, with 
refpedt to their general ufe in the a- 
nimalTyftem"; and now we fhall at- 
tempt to explain the caufe of fome 
changes, which in certain circum- 
ftances appear in the colour of the 
whole mafs of blood. • 

CCLV. We fuppofe that the red 

globules, when viewed iingly/have' 
very little colour,' and that it is only 
when - a certain number of them 
are laid upon one- another, .that 
the colour, appears- of a 1 bright red • 
fat this alfo has its limits ; fo that, 

S 3" when. 
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when the number of globules laid 
on one another is confiderable, the 
colour becomes of a darker red. Up- 
on this fiippofition, the colour of 
the mafs of blood will be brighter 
or darker as the colouring part is 
more or lefs diffufed among the ci- 
ther parts of the' mafs; and re- 
think this appears to be truly the. 

cafe from every circumflance that 
attends the changes which have 

been at any time obferved in the co- 
lour of the bloods 



CCLVI. The gluten of the blood, 
from its refemblance, on the one 
hand, to the albumen tfi>i,and, on the 
other, to the matter of the folids of 
animal bodies, we confider as the 
principal part of animal fluids, as 

that which is immediately formed 

of 
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of* the aliment taken in, and as that* 
which is employed in increafing the • 
growth of the folids, or in- repair-* 
kg their -wafte. • 



CCLVII. But it is- ■ well known,'*. 

that the animal -fluids in general,- 

and particularly the gluten, is prone ' 

to putrefa&ion-;' and that,- even in 
the living body, if frcfh aliment be 
not conftantly taken in, and alfo if " 
certain excretions which carry off ' 
putrefcent' matter be not conftantly 
fupported, a conquerable ' putrefac- 
tion certainly takes * place. From 
hence we are led to think, that ferae 
approach to putrefaction conftantly 
takes place,, even in the molt heal- 
thy bodies, and that it appears efpe- 
cially in an evolution of faline mat- 
ter, and that this, taken up by die 

water 
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water conftantly prefent, forms the 
ferofity. We fuppofe it is this whicli 
affords the vapour of the blood, 
(CCXLVIL) and that it is the ferofi- 
ty diffolving a portion of the gluten 
which toons- the fertnii that" ap- 
pears upon fpontaneous fepattitiom 
(CCXLVIL). 



CCLVIII. The ikiine matters" im-- 
pregnating the ferofity, if we may: 
judge from the analyfis of urine, 

are of various kinds ; but,' particu- 
larly, there is prefent an ammonia- 

eal fait, new well known under the 

name of the ejjenhal jalt of urine*) 
which, if not originally formed, is- 

atleaft meft copioufly- evolved in a~ 
niiiial fluids. 



CCLIX. Thefe are our conjee-- 



turcs 
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turcs concerning the parts of ani- 
mal blood 5 and it remains to fay in 

what proportion each of them is 
prefent in it. This will perhaps be 
always; difficult; and in the mean- 
time we can perceive, that many 
eftimates formerly made could not 

9 

be exa£b, as the. fever al parts were 

not properly known ; and, while 
judging. chieflyfrom the appearan- 
ces upon, fpontane.aus feparatjon, 
phyficians; were nob aware how 

much thefe are' affefited by the;cii~ 
oumftances of extravafation,.and by 
thofe in whicb the bloodi is- placed 

after being drawn* out; There are 

not. yet indeed experiments made: to 

afee.rtain, . with: any; exaftnefs, the, 
proportion of the feveral parts men- - 
tioned ; but it is probable,, that the : 

red globules make a. fmalLparirof 

the.: 
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the whole ; ■ that the gluten, if we 
confider both what is in the crafla- 
mentum and in the ferum, is in 

much larger proportion, but that 
the watery portion is the largeft of 

all; and at the fame time that this 
has always a coaiiderable quantity 
of faline matter diflblved in it.. 



CCL.X-. We would • next put the 



queftioa, By what means the parts of 
this heterogeneous mafs are kept fo 
equably difFufed among one another, 
and the fluidity of the whole fo coir- 
ftantly prefer ved ? Thiswefuppofeto 
be done chiefly by motion and heat, 
and by the parts difpofedto concrete 
being kept from the contaft of any 
matters to which they might adhere 
more firmly than they do to the o- 
ther parts of the blood.- The difi- 

fufcd 
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fufed parts we fuppofe to be prefent 
only in thofe veffels in which a con- 
fiderable degree of agitation is con- 
stantly kept up ; and we fuppofe alfo 
that the heat always here prefent both 

diminifb.es the cohefion of thegluten 
and increafes the folvent power of the 
ferofity. Experiments made with 
neutral falts feem to confirm the lat- 
ter ; and it is ,alfo probable that the 
fame folvent power may be increafed 
by a quantity of air that is conitant- 
ly intermixed with the mafs of blood 
while.it-remains in the veffels, and is 
.under a conftant agitation. It is 
fuppofed that an attention to thefe fe" 
veral circumftances will explain moil 
of the cafes of fpontaneous fepara- 
tion that occur either in the living 
or dead body, within the veffels or 
without them; but the detail would 
be too long for this place. 

CCXLL 
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CGEXL Wefhall-add here a few 
words on the life of ' this Angular 
compofition of animal blood which 
we have been . confident*?. 

It aDpears -evidently, from many 
circuinftances of .the animal ©econo- 



my, that its functions require a fy- 
frem of vefielsconftantly filled and 
even diftended; but ar , at the fame 
times thefe veffels muft be open by 
a multitude of their extremities, if 
all the fluids were fuch as could pals 

by thefe extremities, the fyftem 
could not be kept filled for .a few 
•minutes. It is necefiary, therefore, 
-that the fluids fhould be partly of 
fuch a fize as that they cannot pafs 
through the fmaller veffels, and part- 
ly in a "diffufed ftate onlyj which has 

.commonly the fame effeS. Hence 



/ 



it i% that the red globules under the 

ordinary 
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ordinary impetus of the heart, and 
arteries are ftriftly confined to cer- 
tain veffels, and it is probable, that, 
in the like circumftances, the dif- 
filled gluten does not go much far- 
ther. This ferves to keep the lar- 
ger veffels of the fyftem conftantly 
Ulcd ; but, on the other hand, the 
ierofity being fufficiently fluid might 
be fuppofed to run off by the many 

outlets open to it, and thereby to 
leave the fluids in the larger veffels 
of a confidence unfit to circulate. 
This, however, feems alfo to be ob- 
viated by the vifcidity of the groffer 

parts of the blood, Efficient always 
to entangle fo much of the more flu- 
id, as may be neceffary to preferve 
the due fluidity of the whole. 



T CCLXIL 
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CCLXII. The heat of the human 
body, fupported by powers within 
itfelf, is probably the effeft of the 

motion of the blood, and might 
have been treated of, when we were 

confideringthatfubjed. But, as ma- 
ny perfons fuppofe it to depend, in 

fome meafure, on the nature of the 
fluids, we have referved it for this 
place, and here, perhaps, to fey 

enly, that the quefiion concerning 
the caufe of animal heat is not yet 
fblved. 



CCLXIIL The opinion of a- 
nimal heat's being the effeft of mix- 
ture, is to be little regarded, as the 
matters fuppofed to be mixed, the 

i:I:;ce in which the mixture is 

made, and the other circumftances 

Tikiing Jo itj. are equally hypothe- 
tical , 
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deal, and the whole is ill fupported 

by any analogy. 

+ 

-'■' CCLXIV. More fpeciouily is a- 
nimal heat fuppofed to be the ef- 
fect of putrefaction, towards which 



r 

I 



there is certainly feme approach in 
animal bodies ; but the opinion is 
flill very doubtful. For, firji, the 
effed of any degree of putrefaction 
in producing heat is not well afcer- 
tained : Secondly, It is not fupported 
by any analogy, that putrefaction, 
in the degree to which only it proceeds 
in living bodies, is capable of pro- 
ducing the heat appearing there: 
And, lajtly, whatever' is the d 
to which putrefaction proceeds in 
living bodies, it does not ' appear 
that there is any increafe of heat 
correfpondent to the increafe of pu- 
trefaction, and rather the contrary. 

T z CCLXY. 
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CCLXV. The fuppofitions cither 
of mixture, or of putrefadion, as 
thecaufe of animal heat, are both of 
them rejected by this, that the ge- 
neration of heat in animal bodies 

w ■ 

is manifeftly dependent on another 
caufe, that is, the motion of the 
blood. For the power of generating 
heat in any animal is not perfeft, 

till the motion of the blood in it is 
fully eftablifhed; and, when the ge- 
nerating power is eftablifhed, we 

-_ r 

perceive the heat to be increafed or 
diminifhed, as various caufes increafe 
or diminilh the motion of blood. In 

dying animals, the heat grows lefs, 
as the motion of the blood grows 

lefs, and when at death this ceafes 

r 

altogether, the heat ceafes alio, com- 
monly, at leaft, as foon after death 
<is we can fuppofe a body of the 

fame 
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fiunc bulk to lofe the heat it had 

acquired. 



CCLXVI. This connexion be-, 
tween the heat and motion of the 
blood feems in general to be well 
proved ; and, tho' it may be diffi- 
cult to reconcile certain appearan- 
ces to it, we would fo far admit of 
the fuppofition, as to inquire, in the 
next place, into the manner in 
which the motion of the blood may 
©aerate heat. 



(V 



CCLXVIL On this fubjeft, the 

jnoft common opinion is, that the 
heat is produced by the attrition of 
the particles of the blood upon on 
another, or of thefe on the internal 
iiirface of the vcfiels in which they 

mow. But we cannot find any a- 

T 3 nalogy 
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nalogy to fupport either the one or 

the other fuppofition. 

The attempt made to fupport the 
latter fuppofition, by endeavouring 

to fliew, that upon this the equality 

of heat in the different parts of the 
fame body is well explained, de- 
ferves little regard, as it is founded 
on doubtful principles and miftaken 
rafts. 



CCLXVI1I. The equality of Iieat 

in the different" parts of the fame 
body feems to require the genera- 
ting power to be very generally dif- 
fused over the whole ; but it does 
not feem to require its being pre- 
cifely equal in every part, as the in- 
terpofition of pretty large veffels in 
every part of the body, and the 

fpeedy communication of the fluids 

from 
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from any one part to every other, 
will fufficiently account for the e— < 
quality of heat, tho' the generating 
power fliould be in feme meafure- 
confined to certain parts only. 

However, we take no notice of 
the fuppofitions which have been* 
made of the generating power's be- • 
ing confined to certain fkiall por- 
tions of the fyftem only. Thefe 
fuppofitions give no relief in the ge- 
neral theory, and they are not fup- 
ported by any particular evidence. 

The breathing animals are the 
warmeft; but that they are war- 
mer becaufc they breathe, is not more 
probable, than that they breathe be- 
caufc they are warmer. 



CCLXIX. With refped to this 
theory, which deduces- animal heat 

from 
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from- the motion of the blood, we 
muft own, that it is attended with 
feveral difficulties. It will be diffi- 
cult to (how, in fo many animals of 

different age, fize, and temperament,, 
in which the decree of heat is near- 

O 

ly the fame, that the motion of the 
blood, in all its circumftances, is al- 
io exactly the fame; or to fhow, in 
the different animals- in which the 

degree of heat is confiderably diffe- 
rent, that the motion of the blood 
in each is correfpondenttothe diffe- 
rence of heat. May it not be fup- 

noied, that there is fome circumftance 
in the vital principle of animals 
which is in common to thofe of the 
fame clafs, and of like oeconomy, 



and which determines the eft 




•,..A 



of motion upon the vital principle 

to be the fame, f tho 5 the motion ac- 
ting 
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ting upon it may be in different 

circumftances. 



CCLXX. In all we have hither- 
to faid of animal fluids, we have 

confidered the common mafs of blood 
as confifting of three parts or three 
kinds of matter only; but many more 
have been fuppofed to be prefent in 
it; and we {hall inquire upon what 
ground. 

If: is common to fuppofe that the 
aliment or the chyle formed of it 
is not perfectly affimilated in paf- 
ling once only through the lungs; 
but that, for fome time after fuch pat- 
fage, it continues to circulate with 
the blood under the fame form and 
of the fame qualities which it had 

1 

when it firft entered the fubclavian, 

and particularly in this ft ate tofurniflx 

the 
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the milk which is fecreted in the 
breafts of females. There is how- 
ever no proper evidence of the chyle's 
ever appearing in the blood-veiTels, 

and the appearances of it alledgedcan 
he other wife accounted for. The ar- 
guments for the fame opinion which 
are drawn from the confidcration 

of the fecretion of milk are em- 
haralTed with many difficulties. 



■ CCLXXI. It is probable that the a- 

• nimal fluid (CCLV. CCLVI) is in a 

conftant progrefs, and hardly for a 
moment ftationary, or therefore u- 
niformly the fame over the whole of 

the common mafs. Some part of 
it is that which was laft formed, and 
therefore the neareft to the vegetable 
matter from which chiefly it was 
produced: while* another part of it 

is 



PHYSIOLOGY. 227 

is that which has remained long- 
eft in the body, and is therefore 

the neareft to putrefa&ion. Be- 
tween thefe two there may be feve- 
ral intermediate ftates, which how- 
ever, like the neareft fhades of the 
iame colour, are not diftinguifliable 
by our fenfes or experiments. 



CCLXXII. Befides the difference 

of matter arifing from the progrefs 
of the animal fluid, there have been 
other matters fuppofed prefent in 

the common mafs, and as- common- 
ly conftituent parts of it. Such are 
a mucous matter, like to the mu- 
cous matter of vegetables; and a 
gelatinous matter, like to that which 
is extra&ed by decoftion from the 
Mid parts of animals. But there is 
no evidence of either being formal- 

17 
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ly prefent in the mafs of blood, and 
the fuppofition is founded on mif- 
taken fads and falfe reafonings. 



CCLXXIIL But it is proper to be 
obferved here, that many extrane- 
ous matters may, hy different ways, 
be introduced into the blood-veflels; 

and that many of the fecreted fluids, 
icmetimes very different from any 
thing that exifted before in the 
mafs of blood, may, by abforption 
or regurgitation, be again taken 
into the bJood-veffels : But, with 
regard to all of thefe., whether 
extraneous matters, or thofe produ- 
ced m the body itfelf, it is pro- 
bable that hardly any of them en- 
ter into the mixture of the ani- 
mal fluid, and that they are only 
diffufed in the ferofity till they can 

be 
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be again thrown out of the blood- 
veflels by the readieft- outlets. The 
oil of the adipofe membrane is fre- 
quently, and perhaps neceffarily re- 
abforbed, and ieems to be, befides 
the lymph, the only reabforbed mat- 
ter which enters again into the mix- 
ture of the animal fluid," 



r 



SECT. IV. 



CHAP. III. 



Of Secretion. 



CCLXXV. After thus confider- 

ing the parts of the mafs contained 



U 



in 
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in the red veffels, we muft next 
confider- the feveral fluids which ap- 

# 

pear in the other parts of the body. 



CCLXXVL All of thefe we fup- 

pofe to be derived from the com- 
mon .mafs, as they .appear in veffels 
continuous with thofe of the com- 
mon mafs, and as their appearance 
ceafes when the communication of 
the veffels containing them, with 
the fanguiferous veffels, is any how 
interrupted. 



CCLXXVIL The fluids thus de- 
rived from the common mafs feem 
to be produced in confequence of a 

certain ftm&ure, with perhaps fome 
other condition in the extreme vef- 
fels through which the fluids pafs; 
and a part having fuch a ftru&ure, 

is 
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is called a gland or Secretary organ, 
the fundion of which,, from the 
moft obvious notion of the manner 
of it, is called Jecwiotk 



CCLXXVIIL The fbudure of 

the organ, and the manner of its 
fundion, feem to me for the moft 
part unknown ; at leaft, what we 
know or fuppofe with regard to the 
.ftrudure hardly in any cafe applies 
to the explanation of the fundion. 

% 

CCLXXIX. If it any how ap- 
peared that the feveral fecreted flu- 
ids were all of them previoufly exif- 
tent" in the fame forms in the mafs 
of blood, it would not peithaps- be 
difficult to explain what might be 
ftridly called a fecretion. But fuch 
previous exiftence does not appear; 

' U.2 for, 
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for, except the matter of exhalation 
into the feveral cavities of the body, 
and the matter of urine and of perfpi- . 
ration, we find no proper evidence 

of any * other fecreted fluids prefent 

in the mafs of blood. We cannot 

find there, either milk, mucus, .or 

oil, and much lefs the appearance of 
many other fluids, which are only 

found after they have paffed thro 5 

certain organs. 



CCLXXX. This being the cafe, 
the confiderations of the phyfiolo- 
gifts with regard to the velocity of 

the blood, and other circumftances 
favouring the feparation of the parts 

of a fluid which are only difFufed 

among one another, deferve no at- 

tention. The efFeds of different 

apertures may go fome length ; but 

we 
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we can perceive their particular ap- 
plication only in the few cafes of a 

fimple reparation. In moft others, 
there appears to be a change of mix- 
ture ; but we perceive neither the 
precife changes that are made, nor 
the caufe of them. 



CCLXXXI. Till we can difcover 
thefe more clearly, we may in the 
mean time obferve, that the a&ion 
of the veffels of the fecretory organ 

have a confiderable fhare in deter- 
mining both the quantity and qua- 
lity of the fecreted fluid, and that 
both very often are very little affec- 
ted by the general ftate of the cir- 
culation, or by the different condi- 
tions of the mafs of blood. 



CCLXXXIL It would km that 

U 3 no 



234 P H Y S I O L O G Y - 

no other fecretion but thofe of.per- 

fpiration and fweat are manifeftly 

increafed by the increafed aftion of 
the heart and arteries, (CLXXXL) 
and that 'moft of the other fecretions 
are increafed only by ftimulants ap- 
plied to their organs; Thefe fti- 
mulants may be either fuch as are 
immediately applied externally or 

internally to the excretory, or per- 
haps to the fecretory veffels, or they 

< 

may be fuch as are applied to the 

fenforium, or to" diftant parts of the 
nervous fyftem, which by the laws 

of the animal oeconomy have a con- 
nection with the organs of fecretion, 
Thefe ftimulants, at the fame time 
that they ad in either- of thefe ways 

A- 

on the fecretory organs, for the 

moft part have no fenfible effeft on 
the general ftate of the circulation 

of the blood. 

CCLXXXIIL 
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CCLXXXIII, With refped to the 

influence of the condition of the 
common mafs of blood upon the fe- 
veral .fecretions, we prefume that 
the ftate of the quantity of the fluids- 
in general will affeft the quantity, 
of every fecretion ; but the effeds 

of the quantity of the whole 
mafs are very remarkable only, with 
refped to the fecretions of perfpira- 
tion, urine, and milk.' 

The qualities of the common mafs 
may alfo be prefumed to afFe£t the 

A- 

feveral fecretions ; but the effed of 

+ 

thefe qualities appear moft remark- 
able in the fame fecretions of per- 
fpiration, urine, andjmilk, and; even 
in thefe, the effect feems to depend 
upon the proportion of water more 
than upon that of any other matter • 



in 
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In the common mafs. With refpefl: 
fo the other fecretions, we cannot 
perceive that any of them are in- 
creafed' by a particular matter pre- 

fent in the mafs of blood, except it 
be fuch a matter as ftimulates the fe- 
cretory organ. 

■ 

CCLXXXIV.Thefeveral fecreti- 
ons are frequently obferved to af- 
feft each other mutually, fo that 

the increafe of one diminifhes an- 
other, and vice verfa. This feems 
to depend either upon a change of 

determination in the courfe of the 
blood (CLXXVIII.) or upon a change 
in the ftate of the fluidity of the 
common mafs, or, perhaps, upon a 
conne&ion eftablifhed between the 
different organs of fecretion as parts 
of the nervous fyftem; and, except 

It 
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it be ia the cafe of perfpiration and 
urine, we cannot perceive that the 
effed of the date of one fecretion 
upon that of another depends upon 
an increafe or diminution of any 
particular matter in the mafs of 
blood. * 



CCLXXXV. After mentioning 

thefe generalities with refpefl: to fe- 
cretion,' we fhould, perhaps, proceed 

in the next place to confider the ap- 
plication of them to the particular 
fecretions, and alfo to confider more 

particularly the feveral fecreted flu- 
ids ; but we omit both thefe fub- 

jefts, as we prefume the former will 
be obvious from what is already faid ; 

and with refpett to the latter, we 
have not yet a fufficient number of 

experiments 
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experiments to proceed any length 



mat. 



SECT.. IV. 



CHAP. IV, 



Of Nutrition 



CCLXXXVI. Under this- title 
we might confider how the matter 
both of the. fluids and folids of the 
body is {applied- but, after what 
we have formerly faid- of the ta- 
king in and affimilation of the a- 
liment, we have nothing now to add 
with refpect to the fupply of the 

fluids ;. 
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fluids; and we therefore confine 
ourfelves here to confider in what 
manner the folid parts obtain their 
increafe of matter and growth, or. 

have their , occafional wafte repair- 
ed. 



CCLXXXVII. There is no doubt 
that the folids are formed of the 
fluid prepared from the aliment in the 
manner we have faid ; "but it is re- 
quired now to fay what portion of 
the fluids is employed in nourifli- 
ing the folids, by what channels the 
nourifhment is conveyed to them, 
and, being applied there, how from 
fluid it becomes folid. 



CCLXXXVIII. With regard to 

the firft queftion, we have no doubt 
m aflerting, that in oviparous animal"s 3 



It 
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it is the albumen ovi that is employed 
innourifhing the chick; and we pre- 
fume that it is an analogous fluid 
which is employed innourifhing the 
bird during the whole time of its 



think 



be fafely applied with refpeft to all 
animals, the folid matter of which 
is of the fame kind with that of tbe 

* 

oviparous. 



CCLXXX1X. This . analogous 
fluid we take to be the gluten of 
the blood, properly diluted and freed 
from any adhering faline matter. 



ccxc 



this 



plied to the nourifnment of the 
fcHls, it is neceffary to confider 

¥ 

what are the Ample fundamental fo- 

lids 
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lids, of which all the others are 
formed. 



CCXCI. It feems to he the opi- 
nion of the greater part of modern 
anatomifts, that the folid parts con- 
fift entirely of a cellular texture, of 
various denfity in'the different parts; 

and indeed, the ftrufture of the- 
greateft part of the folids is evident- 
ly of this kind. But, at "the fame 
time, it is alfo 'true, that a fibrous 

ftrudure is to be obferved almoft e~ 

* 

\ T ery where in the bod y. It appears 
in the medullary fubftance of the 
brain and nerves, in the mufcles and 
tendons, in the arteries, in the ex- 
cretories of the glands, in the lym- 
phatic veflels, in the alimentary ca- 
nal, in the uterus and bladder of * 
urine, in the ligaments, in moft mem- 

X branes. 
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branes, and it is to be feen in thofe 

membranes which are afterwards 
- changed into bones, efpecially whilft 

•this change is going on. 



CCXCII. From this view of the 
univerfality of a fibrous ftru&ure in 
animal bodies, we are difpofed to be- 
lieve, that thefe fibres are the fun- 
damental part of animal folids, that 
they .are the primordial ftaminal 

part of animal bodies, and that the 
cellular texture is, for the moft part, 
an accretion formed upon thefe fi- 

r 

bres* 

The confideration of the ftrudure 

and growth of vegetables feems to 
illuftrate and confirm this opinion, 



CCXCIIL At the fame time, from 
the fibrous parts (CGXCL) being e- 

vidently, 



' n 
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vidently, In moft inftances, parts of 



* ' 



1 



the nervous fyftem, and from the 

gradual formation of the foetus, in 
which the nervous fyftem is firff 
brmed, we think it probable, that 
the whole of the fibres in thediffe-" 
rent parts of the body, are a conti- 
nuation of the nerves ; and this a- 

A- 

gain will lead to the conclufion, that 

the nourifhmentof the foft and ho- 
mogeneous folid every where is 
conveyed to it by the nerves,. 

CCXCIV. This fuppofesalfo, what 
is otherwife probable, that the cor- 
tical part of the brain, or common 

origin of the nerves, is a fecretory 
organ, in which the gluten of the 
blood, being freed from all faline 
matter before adhering to it,..' be- 
comes fit for the nourishment of the ~ 

X z folid s 3 
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folids, and being poured in a fuffi- 
ciently diluted flate upon the origin 
of the nerves, it is filtrated along 
the fibres of thefe, and is thus con- 

veyed to every* flamlnal fibre of the 
fyftem. We fuppofe, at the fame 
time, that the medullary, or what 
may be called the folid matter of 
the nerves, is in the living body 
conilantly accompanied with a fub- 
tile elaftic fluid, which fits them for 
being the organs of icnfe and mo- 
tion, and which probably is alfo the 
means by which the nutritious fluid 
is carried on in the fubftancc of the 
nerves, from their orkin to their 



* * 



extremities. 



In what manner the nutritious 
fluid, thus carried to the feveral 
parts, is there applied, \o as to in— 

ereafe the length of the ncrvou 

fibr 



o 
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+ 

fibre itfelf, or to form a cellular 
texture upon its furface; and in 
what manner from fluid it becomes 

A- 

folic!, we cannot explain ; nor can 
thefe particulars be explained upon 
any other fuppofition that has been 
formed with refpeit to nutrition* 

CCXCV. It is probable that,, for 
a certain time, at its firft beginning,, 
the growth of animal bodies pro- 
ceeds in the fame manner as that of 
vegetables ; but it is evident, that, 
at a certain period, in the growth, 
of animals, a different oeconomy 

takes place, and that, afterwards, 

the growth feems to depend upon 
an extcnfion of the arteries in 

length and widenefs, by the blood 
propelled into them by the po\yers 

(CLVL GLIX.) It may be %- 

X 3 pofed ? 
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pofed, that this extenfion of the ar- 
teries is applied to every fibre of the 
body, and that, by the extenfion of 

thefe, it gives an opportunity to the 
application and accretion of nutri- 
tious matter ; to the growth there- 
fore of the fibre itfelf, and to the 
growth of cellular texture on its fur- 
face. Perhaps the fame extenfion 
of the arterial fyftem gives occafion 
to the fecretionof fluids, which, pou- 
red into the cellular texture already 
formed, according to the difpofition 
of thefe fluids to concrete more or 

lefs firmly, gives the different de- 
grees of denfity and hardnefs which, 
appears in different parts of the 

body. 

CCXCVL By this extenfion of 
the arterial fyftem, the feveral parts 
of the body are gradually evolved, 

fome 
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fome of them fooner, ethers later, 
as hy the conftitution of the origi- 
nal ftamina, or after occurrences, 

they are feverally put into the con- 
ditions (CLXXVII. CLXXVIIL) 

by which they are more or lefs ex- 
pofed to the impetus of the blood, 
and fitted to receive a greater quan- 
tity of it. But as the parts by thefe 
caufes firft evolved will incrcafe the 
moft in the dcnfity of their folid 
parts, they will therefore more and 

more refift their further growth, 
and by the fame refiftance, will de- 
termine the blood with more force, 
and in greater quantity, into the 
parts not then fo far evolved. 
Hence the whole fyftem will be at 
length evolved, and every part of 
the folids will, in refpefit of dcnfi- 
ty and refiilance, be in balance with 

every 
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every other, and with the forces to 
which they are feverally expofed. 



(CCXCVII.) The extenfion of the 
arteries (CCXCV.) depends upon 
the refiftances which occur to the 
free tranfmiffion of the blood thro 5 
them, as in (CLXX*), and further, 

A- 

from a refinance in the veins. For, 
as a confiderable portion of the 
blood, by (CCLXL), does not com- 
monly pafs into the fmaller bran- 
ches of the arteries, but muft pafs 
very entirely into the veins, fo thefe, 
by their capacity conftantly dimi- 
nifhing, as they approach nearer 
to the heart, and by their coats be- 
ing of a denfity and firmnefs fuffi- 
cient to prevent further dilatation, 
confiderably refill the free paffage 

of 



PHYSIOLOGY. 249 

of the blood from the arteries into 

them. 



CGXCVIII. While thefe • refift- 

ances continue, the arteries, and 
with them almoft every fibre of the 
body, muft be extended, at every 

fyftole of the heart, and with this- 

cxtenfion, the growth of every part 
will proceed; but, as every part, by 

its receiving an addition of folid 

matter, becomes more denfe and ri- 
gid, fo it is lefs eafily extended, and 

perhaps lefs readily receives an ac- 
cretion of new matter than before. 
Hence it is, that the more the body 
grows, it admits of any additional 

growth moreflowly; and, unlefs the 
extending powers increafe in the 
fame proportion with the increasing 

denfity of the folids, there muft-b 



e 



a 
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a period at which thefe two powers . 
Tvill balance each other, and the 
growth trill, proceed no farther. 
But, as it is evident, that the bulk 
and weight of the heart, and proba- 
bly therefore, its force, does not in- 
creafe with the increafing' bulk of 
the body, and that the a&ion of the 
heart is the principal extending 
power in the fyftem ; it is alfo plain, 

that the extending power does not 

increafe in the fame proportion with 
the increafing denfity of the folids ; 
and therefore, that thefe two pow- 
ers will, at a certain period, come to- 
balance each other. 



CCXCIX. But, not only is the 
force of the heart thus eonftantly 
cjiminifliing, with refpect to the re- 
finance of the arteries, but the force 

01 
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of the heart, though it were Hill fub- 
fifting, has, from other caufes, lefs 

effeft in extending the arteries. The 
blood is more confined to the arteries, 

and extends them further in propor- 
tion to the refiftance in the veins, as 

in (CCXCVIL)i and this refiftance 
in the veins, and the extenfion of 
the arteries depending upon it, will 
be more or lefs, according to the re- 

fpe&ive denfity of thefe two lets of 

vefiels. But it appears from the 
experiments of Sir Clifton Win- 
tringham, that the denfity and firm- 
nefs of the veins, with refpe£l to 
their correlpondent arteries, is much 
greater in young animals than in 
old; and thence it appears, .that, du- 
ring the growth of animals, the ar- 
teries are acquiring an increafe of 
denfity in a greater proportion than 

the 
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the veins are at the fame time ; and 
therefore, that the refinance in the 

veins with refpeft to the arteries, 
muft be conitantlydiminifhing; that 

the veins will therefore receive a 

a greater proportion of blood ; that 
in the fame proportion the arteries 

will be leis extended" ; and, Iqflly^ 
that the diminiflied refiftancc in the 
veins, concurring with the dimi- 
niflied force of the heart, will the 

-fooner bring the increafing rigi- 
dity ot the arteries, and there- 
fore, of every fibre of the bo- 
dy, to be in balance with the ex- 

' tending powers; at leaft, fo far as to 
prevent their producing any further 
growth, 

COG. This account of the change 

of the refinances ia the arteries and 

veins 
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A- 

veins, with refped to one another, 
is agreeable to phaenomena, which 
fliew that the arteries are larger, 
and contain more blood in propor- 
tion to the veins in young animals, 
than in old ; that arterial haemor- 
rhagies occur moft frequently in 
young perfons, and that congeftions 

in the veins, with haemorrhagies, or 
hydropic effufions depending upon 

them, occur moft frequently in old 
age. 

CCCI. It is probable, that the re- 
fiftance both of arteries and veins. 
, goes on increafing, while the force - 
of the heart is not increafing at the 
fame time ; but it appears alfo, that, 
from the diminished force of the 
heart, and the compreffion which ' 

the fmaller veflels are conftantly ex- 

Y pofed 
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pofed to from the diftenfion of the 
larger, the attion of the inufcles, 

/ 

and other caufes ; the number of 
fmall veffels, and therefore the ca- 
pacity of the whole fyftem, is con- 
ftantly diminifhing To much, that 
the heart may ftill, for fome time, 
be fufficient for the circulation of 
the blood. But, while the refiftan*- 
ces in the veffels are conftantly inr 

creating, the irritability of the mo- 
ving fibres, and the energy of the 
brain, are at the fame time conftant- 
ly diminifhing ; and therefore the 

power of the heart muft at length 
become unequal to its talk, the cir- 
culation muft ceafe, and death en- 
fue. 



CCCII. The unavoidable death of 

old perfons is thus, in part, account- 

- ed 



• PHYSIOLOGY. 255 

ed for ; but it is, however, ftill 
probable, that the fame event pro- 
ceeds chiefly from the decay and 
total, extin&ion of the excite- 
ment or vital power CXXXVL of 
the nervous, fyftem, and that from 
caufes very much independent of 
the circulation of the blood, and- ari- 
fing in the nervous fyftem itfelf, in 
confequence of the progrefs of life. 
This feems to be proved by the de- 
cay of fenfe, memory, intelled, and 
irritability, which conftantly takes 
place/ as life advances beyond a 

certain period. 



